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ABSTRACT
There are two planetary formation scenarios: core accretion and gravitational disk instability. Based
on the fact that gaseous objects are preferentially observed around metal-rich host stars, most extra-
solar gaseous objects discovered to date are thought to have been formed by core accretion. Here,
we present 569 samples of gaseous planets and brown dwarfs found in 485 planetary systems that
span three mass regimes with boundary values at 4 and 25 Jupiter-mass masses through performing
cluster analyses of these samples regarding the host-star metallicity, after minimizing the impact of the
selection effect of radial-velocity measurement on the cluster analysis. The larger mass is thought to
be the upper mass limit of the objects that were formed during the planetary formation processes. In
contrast, the lower mass limit appears to reflect the difference between planetary formation processes
around early-type and G-type stars; disk instability plays a greater role in the planetary formation
process around early-type stars than that around G-type stars. Population with masses between 4 and
25 Jupiter masses that orbit early-type stars comprise planets formed not only via the core-accretion
process but also via gravitational disk instability because the population preferentially orbits metal-
poor stars or is independent of the host-star metallicity. Therefore, it is essential to have a hybrid
scenario for the planetary formation of the diverse systems.
Keywords: techniques: radial velocities – planets and satellites: formation – planets and satellites:
gaseous planets
1. INTRODUCTION
The discussion of planetary formation was developed
decades ago for the solar system (Hayashi et al. 1985).
Two representative formation scenarios for Jupiter have
been proposed: core accretion (Perri & Cameron 1974;
Mizuno 1980; Pollack et al. 1996) and disk instability
(Kuiper 1951; Boss 1997; Mayer et al. 2002). In theory,
the two planet-formation processes have different depen-
dences on the proto-planetary-disk metallicity - defined
as the ratio of the number-density of metals to hydrogen
atoms - and on the planetary mass (e.g., Matsuo et al.
2007). In the core accretion model, a proto-planet core
easily grows to the critical core mass before the disk
gas dissipates. This occurs because the disk metallic-
ity reflects the building materials available for the core
(Ida & Lin 2004b; Mordasini et al. 2012). In fact, since
the first planet orbiting a normal star was discovered
(Mayor & Queloz 1995), large-sized radial-velocity ob-
servations have revealed that, although the metallicities
of stars hosting smaller planets - such as Neptune-like
planets and super-Earths - are significantly lower than
those of stars orbited by extrasolar gas giants (Mayor et
al. 2011; Wang & Fischer 2015), the gas giants prefer-
entially orbit metal-rich stars (e.g., Santos et al. 2003;
Fischer & Valenti 2005). Because the central star and
its surrounding proto-planetary disk are formed from
the same molecular cloud, according to the primordial
hypothesis, most gas giants are thought to have formed
via core accretion. Regarding the planetary mass, gas
giants with planetary masses up to 30 MJ are poten-
tially formed via core accretion (e.g., Tanigawa & Ikoma
2007; Tanigawa & Tanaka 2016), where MJ represents
the Jupiter mass. The number of gas giants more mas-
sive than a few MJ gradually decreases as the planetary
mass increases (e.g., Mordasini et al. 2009).
For the disk instability scenario, the relationship be-
tween disk metallicity and disk-instability-induced plan-
etary formation has been studied theoretically. There
are reports of negative correlation (Cai et al. 2006;
Durisen et al. 2007), a very weak positive correlation
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(Mayer et al. 2007), and no correlation (Boss 2002)
with the metallicities of the stars hosting the observed
planets. Although the mass distribution of gas giants
formed via the disk instability still remains an open
question, a lower limit may exist on the masses of the
disk-instability-induced planets (Matsuo et al. 2007).
On the other hand, direct imaging of the extrasolar
planets orbiting HR8799, Formalhaut, and beta Pic-
toris (Marois et al. 2008; Kalas et al. 2008; Lagrange
et al. 2010) has confirmed the existence of outer plan-
ets, which can be explained better by the disk-instability
scenario rather than by extended core accretion with mi-
gration or planet-planet scattering (Dodson-Robinson et
al. 2009). Additionally, Chambers (2016) showed that
it is difficult to form gaseous objects beyond 10 au via
pebble accretion. In fact, the dynamical masses of the
four planets orbiting HR 8799, which were constrained
using high-precision astrometric measurements (Wang
et al. 2018), were consistent with those predicted from
their infrared fluxes; assuming that the four planets
follows the hot-start evolutionary track (Baraffe et al.
2003). Thus, two populations of planets that have orig-
inated from the two different planet-formation mecha-
nisms may exist.
Several discrepancies existed between the planetary
distributions predicted by the core-accretion model and
the observation results. The paucity of planets due to
the rapid gas accretion of the core-accretion model (Ida
& Lin 2004a; Dittkrist et al. 2014) is not consistent with
the existence of abundant gas dwarfs close to the host
stars, as revealed by the Kepler data (e.g., Thompson et
al. 2018). In addition, Suzuki et al. (2018) proved that
the Saturn-mass planets beyond the snow line around
late-type stars, which were detected by the microlens-
ing method, are much more plentiful than the mass dis-
tributions predicted by the core-accretion models (Ida
& Lin 2004a; Mordasini et al. 2009). Furthermore, the
pebble accretion model that plays an important role in
formation of proto-planetary core (Ormel & Klahr 2010;
Lambrechts & Johansen 2012) has certain drawbacks.
For example, Lin et al. (2018) showed that the pebble
accretion rate is largely limited by the fast radial drift
speed of mm–cm-sized pebbles because of the gas drag;
this rate is insufficient for the formation of cores, which
leads to runaway gas accretion. Note that pebble accre-
tion might form planetary systems similar to the solar
system, including gas giants, when the pebble accretion
rate is enhanced by icy pebbles beyond the snow line
(Chambers 2016). Chambers (2018) tuned the parame-
ters of the pebble accretion model to the frequencies of
planets with masses ranging from 0.01 to 100 MJ and
to the semi-major axes of 0.01 to 10 au derived by sev-
eral observational surveys. The tuned model success-
fully generated short-period gas dwarfs, but it failed to
reproduce hot Jupiters. Regarding the inner migration,
Coleman & Nelson (2014) showed that no gas giants sur-
vived in their N-body simulations because of rapid inner
type-I migration induced by the saturated co-rotation
torque of the proto-planet core. Previous studies on
population synthesis have applied optimistic migration
for the survival of gas giants. Thus, the current core-
accretion models need to be improved to bridge the gap
between the observation results and tht eheories. An-
other formation scenario such as disk instability may be
also required.
A hybrid scenario for planetary formation was first
discussed by Ribas & Miralda-Escude´ (2007) and Mat-
suo et al. (2007); they focused on the distribution of
host-star metallicities and planet masses. Subsequently,
Santos et al. (2017) and Narang et al. (2018) investi-
gated the relation between the host-star metallicities
and planet masses for the samples hosted by various
spectral types of stars,¿ and showed that the gas giants
are divided into two regions separated by a boundary
mass of 4 MJ. They have interpreted the two popu-
lations as outcomes originating from the two planetary
formation mechanisms; gas giants lighter than 4 MJ are
core-accreted planets, while those more massive than
4 MJ are formed through the disk instability. How-
ever, gas giants are expected to have formed differently
and evolved around the various spectral types of stars
in the core-accretion mechanism, given that the proto-
planetary disk mass varies with the host-star masses (Ida
& Lin 2005). The disk lifetime, which largely impacts
the core-accretion scenario, also depends on the host-
star masses (Ribas et al. 2015). In addition, outer gas
giants, which are much larger than 4 MJ and detected
by direct imaging, preferentially orbit early-type stars.
Thus, it is preferable to perform statistical analysis for
each spectral type of host star. Conversely, Schlaufman
(2018) restricted the samples to the gaseous objects or-
biting G-type stars, and showed that there is a transition
between 4 and 10 MJ instead of a clear boundary at 4
MJ. However, only seven samples had masses ranging
from 4 to 25 MJ, and it was difficult to explain why
the planetary formation changed in that mass regime.
In addition, although all the previous studies have con-
cluded that the two planetary formation mechanisms are
separated by a boundary mass (with or without a tran-
sition), the two mechanisms may coexist in the same
mass regime.
Based on this background, we classified a large num-
ber of extrasolar gaseous samples discovered by radial
velocity and investigated how the planetary distribu-
3tion changes depending on the spectral type of host star.
We report on 569 samples of gaseous planets and brown
dwarfs, which we have divided into three mass regimes
separated by boundary masses at 4 and 25 MJ. We de-
termined that the host-star metallicities of the samples
with masses ranging from 0.3 to 4 MJ and from 4 to
25 MJ around G-type stars are continuously the same,
and these host-star metallicities are higher than those
for the samples more massive than 25 MJ. Given that
a massive core-inducing runaway gas accretion onto the
core prior to the disk lifetime tends to be formed in
the disk with high metallicity (Ida & Lin 2004b; Mor-
dasini et al. 2012), the upper mass limit for the core-
accreted planets is approximately 25 MJ. The fact that
the samples more massive than 25 MJ around early-type
stars is deficit has also been confirmed. Thus, the up-
per boundary mass is thought to represent the upper
mass limits for the planetary objects that can be formed
around G-type and early-type stars. However, the lower
boundary mass represents a difference between the plan-
etary formation processes around G-type and early-type
stars; disk instability has a more important role in plan-
etary formation around more early-type stars as com-
pared with the planetary formation around G-type stars.
In this paper, we define G-type and early-type stars as
those with masses ranging from 0.8 to 1.3 M and more
massive than 1.3 M, respectively. Note that we have
constructed the samples used for this study so that the
impact of radial-velocity selection effects on the statis-
tical analysis are minimized.
This paper is organized as follows. In Section 2,
first, we explain how we constructed the samples used
for our statistical analyses, introducing the “common-
biased samples,” which we have selected to minimize
the impact of the difference between selection effects in
metal-rich and -poor regions on the analyses. In Sec-
tion 3, we derive the boundary metallicity that divides
the samples into two regions for which the distributions
of planetary masses differ the most. By applying a
Gaussian-mixture model, we also show that the sam-
ples are divided into three mass regimes, which arise
from the difference between the distributions of gaseous
objects orbiting G-type and early-type stars. In Section
4, by comparing the results of the statistical analysis
with the two planetary formation models, we discuss
the upper mass limit for gas giants formed via bottom-
up planetary formation, and we consider whether disk-
instability-induced planetary formation occurs.
2. METHOD
In this section, we explain how we constructed the
samples, determining the boundary between gas dwarfs
- such as Neptune-like planets - and gaseous giants, and
we show how to deal with the selection effect of the
radial-velocity measurements by which the samples used
for this study were detected.
2.1. Preparation of Samples
To determine the distributions of masses and orbital
properties for samples orbiting various host-star of var-
ious metallicities, we collected extrasolar gaseous ob-
jects that have been discovered by radial-velocity ob-
servations for which the lower limit of companion mass,
the semi-major axis and the eccentricity can be deter-
mined precisely. We term these objects as the “original
samples.” Essentially, we selected the original samples
from those labeled “Radial Velocity” in the “detection
method” column of the Extrasolar Planet Encyclope-
dia catalog as of the end of June 2018 (Schneider et
al. 2011). The radial velocities of the host stars or-
bited by the original samples, as well as the orbital peri-
ods and eccentricities of the original samples, were col-
lected from publications that reported planet detection
and updates on masses and orbital parameters. The
planet name, semi-amplitude of radial velocity, orbital
period, eccentricity, lower limit of object mass, semi-
major axis, and its reference for each original sample
are compiled in Table 1. We referred to the SWEET-
Cat catalog for the metallicity and mass of each host
star (Santos et al. 2013; Sousa et al. 2018); this cat-
alog presents uniformly derived stellar parameters for
the planet-host stars (Sousa et al. 2008). For some of
the original samples that are not listed in the SWEET-
Cat catalog, we used the metallicities and masses com-
piled in the Geneva-Copenhagen catalog (Casagrande
et al. 2011) and Padova database (Girardi et al. 2000),
and calibrated them by using regression lines for G-
type and early-type stars. We determined the regres-
sion lines from the metallicity and mass correlations
among the SWEET-Cat, Geneva-Copenhagen catalogs,
and Padova database to minimize measurement biases
for host-star metallicities and masses (see Figure 1).
Note that, samples that were derived not by the uni-
form method (Sousa et al. 2008) exist in the SWEET-
Cat catalog, the metallicities and host-star masses of
the samples were directly used. This is because there
is a good correlation between the metallicities/masses
derived using the uniform method and those listed in
publications. Finally, we calibrated 34 and three sam-
ples that, respectively, orbit G-type and early-type stars
in terms of the host-star metallicity. Because the stel-
lar masses were thus revised, according to Kepler’s third
law (Equation (1)), we used the new stellar mass M∗ in
M, to re-calculate the semi-major axis of planet a as
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Figure 1. Left : Host-star metallicity correlations between
the SWEET-Cat and Geneva-Copenhagen catalogs for G-
type (blue) and early-type stars (red). There are 211 G-type
stars and 60 early-type stars common to both catalogs. The
variables y and x in the linear regression equations repre-
sent the host-star metallicities from the SWEET-Cat and
Geneva-Copenhagen catalogs, respectively. Note that in this
paper we define the G-type and early-type stars, respectively,
defined as those with masses ranging from 0.8 to 1.3 M and
those more massive than 1.3 M. Right : Host-star mass
correlations between the SWEET-Cat catalog and Padova
database. There are 239 samples common to both catalogs.
below:
a ≈ 9.996× 10−1P 23M 13∗ [au], (1)
where P is the orbital period in years. The lower limit
to the companion mass Mp is also calculated as below
(Torres et al. 2008):
Mpsini ≈ 4.919×10−3P 13 (1− e2) 12KM
2
3∗ [MJ], (2)
where P is in days, e is the orbital eccentricity, and K
is the velocity semi-amplitude of the star in ms−1.
As indicators of the selection effect, we extracted the
measurement accuracy and duration of observations for
the radial-velocity measurement from the publications
listed in Table B. The duration of observation and host-
star mass provide the upper limit to the semi-major axis
of a detectable companion for each radial-velocity mea-
surement from Equation (4). Using the derived maxi-
mum semi-major axis, host-star mass, and measurement
accuracy, we derived the lower mass limit for detectable
companion from Equation (5).
2.2. Boundary between Gas Giants and Neptune-like
Planets
We extracted only gaseous objects from all the sam-
ples in the Extrasolar Planet Encyclopedia catalog to re-
move the impact of low-mass samples - such as Neptune-
mass planets (gas dwarfs) and super-Earths - for this
analysis. We determined the boundary mass between
the gas-giant and gas-dwarf objects from the perspective
of both theory and observation. According to a previ-
ous study (Ida & Lin 2004a), gas-dwarf objects, consist-
ing primarily of heavy-core objects such as Neptune and
Uranus, have the potential to grow to the extent allowed
by the core-building materials inside their semi-major
axes. This growth occurs via giant impacts in the inner
region of the disk after the disk gas dissipates. How-
ever, this core growth is limited by scattering from the
heavy core, which increases with greater distance from
the central star. Therefore, the mass of a gas-dwarf ob-
ject reaches a maximum at the semi-major axis, where
the scattering effect begins to limit the core growth. As-
suming the ratio of collision-to-ejection probabilities for
the heavy core to be 0.1 and the core density to be 1
gcm−3, we obtain an upper mass limit for a gas-dwarf
object Mgd|max as below:
Mgd|max ≈ 0.37
(ηice
4
) 3
4
(
fd
10
) 3
4
[MJ], (3)
where ηice is the dust surface-density enhancement fac-
tor due to ice condensation and fd if the scaling factor
of the dust surfave density relative to the Minimum So-
lar Nebulae (MMSN) model value. Considering a factor
of the solid-angle average of sin i, pi/4, Mpsini corre-
sponding to the upper mass limit on a gas-dwarf object
is estimated to be approximately 0.3 MJ for the dust
surface density of 10 times the MMSN model value.
On the other hand, Bashi et al. (2017) showed that
there is a transition between the gas dwarfs and gas gi-
ants in the planetary mass-radius relation and the tran-
sition occurs at a mass of about 120 M⊕, and then con-
cluded that planets with masses larger than 120 M⊕
mostly correspond to gas giants (i.e., hydrogen-helium-
dominated planets) through comparing the theoretical
calculations. Considering the factor of the solid-angle
average, Mpsini corresponding to the mass at which the
transition occurs is approximately 0.3 MJ. Based on
these considerations, we used 0.3 MJ in this study as
the boundary mass between gas giants and gas dwarfs.
For this study, we considered 569 samples of gaseous
planets or substellar objects belonging to 485 planetary
systems.
2.3. Common-biased Samples
Because there is a relation between the planetary-
formation processes and the host-star metallicity, as dis-
cussed in Section 1, it is preferable that the accura-
cies and durations of the radial-velocity measurements,
used to detect the original samples, be independent of
the host-star metallicity. The original samples detected
via radial-velocity measurements are influenced by two
selection effects: (i) limited sensitivity to long-period
5planets, owing to the relatively short duration of obser-
vations and (ii) limited sensitivity to low-mass planets,
owing to insufficient precision in the radial velocity mea-
surements. The maximum semi-major axis a|max and
the lower mass limit Mp sin i|min of a detectable com-
panion can be determined by the accuracy σ in ms−1
and the duration τ in years of the radial-velocity mea-
surements as below (Torres et al. 2008):
a|max≈9.996× 10−1M
1
3∗ τ
2
3 [au], (4)
Mp sin i|min≈4.919× 10−3P 13 (1− e2) 12M
2
3∗ σ [MJ],(5)
where, M∗, P , e, and i are, respectively, the host-star
mass in M, and the orbital period in days, eccentric-
ity and orbital inclination of the companion. We have
derived the region in which a companion can be de-
tected for each radial-velocity measurement based on
Equations (4) and (5). Focusing on the fact that the
distributions of masses and semi-major axes for the orig-
inal samples discovered in the metal-rich (-poor) region
are biased due to the radial-velocity selection criteria
for the metal-rich (-poor) stars, we can minimize the
impact on the original samples of the difference between
the selection effects for the metal-rich and -poor cases by
filtering the metal-rich (-poor) original samples with the
selection criteria for the metal-poor (-rich) samples. In
this procedure, the existing probability of each original
sample orbiting metal-rich (-poor) stars is determined
by the detection probability of radial-velocity measure-
ments for the metal-poor (-rich) cases shown in Figure
2. This equalizes the selection biases for the samples
orbiting the metal-rich and -poor stars.
Next, we determined the metallicity boundaries that
divide the original samples for G-type star and early-
type stars into two groups, respectively, such that the
distributions of planetary mass in the metal-rich and
-poor regions differ the most after taking account of
the radial-velocity selection effect. Figure 3 shows the
p-values derived by the two-sample Anderson-Darling
test for the distributions of the lower mass limits of
the common-biased samples for G-type stars and early-
type stars, changing the metallicity boundary from -0.6
to 0.3 dex. We iterated the calculation 100 times and
averaged the calculated p-values at each divided point
to derive the means and standard deviations of the p-
values. The minimum p-values from the two-sample
Anderson-Darling tests for the distributions of the plan-
etary masses are 7.8×10−3 and 3.9×10−3 at the metal-
licities of 0.17 and -0.24 dex, respectively. Therefore, in
this study, we used 0.17 and -0.24 dex as the metallicity
boundaries for constructing the common-biased samples
orbiting G-type stars and early-type stars, respectively.
Selection
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×
Intrinsic
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Distribution
×
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Figure 2. Top : Procedure for equalizing the selection bi-
ases included in the original samples in the two different
metallicity regions. We filtered the original metal-rich (-
poor) samples further using the criteria for the radial-velocity
measurements for the metal-poor (-rich) original samples.
We define the filtered samples so-filtered “common-biased
samples;” i.e., they are biased by common selection effects.
This filtering procedure determines the existing probability
of each original sample orbiting a metal-rich (-poor) star as
the detection probability of the radial-velocity measurements
in metal-poor (-rich) region. Bottom : Comparison of distri-
butions of the original metal-poor (left) and -rich (right) sam-
ples (green dots) with the detection probability for a com-
panion as derived from the radial-velocity measurements for
all stars in the metal-rich (left) and -poor (right), plotted
in terms of the companion mass vs. the semi-major axis.
For this figure, we applied 0 dex as the metallicity boundary.
We defined the probability as the fraction of the number of
radial-velocity measurements that can detect a companion to
the total number of measurements in each metallicity region.
Figure 4 compares the detection probabilities for a
companion against the radial-velocity measurements for
the early-type and G-type stars in both metal-rich and
-poor cases, plotted in terms of the semi-major axis and
the lower mass limit. As shown in Figure 4, while the
accuracies of the radial-velocity measurements for the G-
type stars do not depend on the host-star metallicities,
the accuracies for the metal-poor early-type stars are
clearly worse than those for the metal-rich stars. Thus,
the radial-velocity selection criteria for the early-type
stars depend on the host-star metallicity and affect the
distributions of masses and semi-major axes for the two
original sub-samples orbiting the metal-rich and -poor
early-type stars.
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Figure 3. The p-values calculated via two-sample
Anderson-Darling tests for the lower limit of companion mass
of the original samples for G-type stars (left) and for early-
type stars (right), as functions of the assumed metallicity
boundary. The red points and black vertical bars repre-
sent the mean p-values and their standard deviations, re-
spectively. The magenta vertical dashed line represents the
host-star metallicity at the lowest p-value for each type star.
The number of calculations for each metallicity boundary is
100.
Finally, according to the determined boundary metal-
licities for G-type and early-type stars, the detection
probabilities for a companion as derived from the radial-
velocity measurements for G-type and early-type stars
in terms of the companion mass vs. the semi-major axis
are constructed (see Figure 4). The existence probabil-
ity of each original sample is determined based on the
detection probabilities. In each iteration, each original
sample is re-sampled based on the existence probability
and the measurement errors of the host-star metallicity,
planet mass, semi-major axis, and eccentricity. Note
that each measurement error is assumed to follow a nor-
mal distribution. We refer to the re-sampled original
samples as “common-biased samples.”
3. RESULTS
In this section, we explore how many types of extra-
solar gaseous objects exist by classifying the common-
biased samples with a Gaussian-mixture model. After
that, we show the distributions of masses, semi-major
axes, and eccentricities for the classified common-biased
sub-samples orbiting G-type and early-type stars.
3.1. Three-Mass Regimes of Gaseous Objects
We classified the common-biased samples selected
from the 569 original ones in a diagram showing the
companion mass vs. host-star metallicity, using a
Gaussian-mixture model to explore how many distinct
sub-samples exist among the extrasolar gas giants dis-
covered to data, given that each sub-sample follows a
normal distribution. We evaluated each model using
the Bayesian Information Criterion while varying the
number of the sub-samples. In this way, we found that
Figure 4. Comparison of distributions of companion masses
as functions of the semi-major axes for the original metal-
poor (left) and -rich (right) samples (green dots) with de-
tection probabilities for a companion as derived from the
radial-velocity measurements for G-type stars (upper panel)
and for early-type stars (lower panel) in the metal-rich (left
column) and -poor regions (right column), plotted in terms of
the companion mass vs. the semi-major axis. For this figure,
we applied 0.17 and -0.24 dex as the metallicity boundaries
for the original samples orbiting G-type and early-type stars.
a three-component model is the best Gaussian-mixture
model for the common-biased samples. Figure 5 shows
this best-suited model. The common-biased samples are
divided into three groups by the two boundary masses
of 4 and 25 MJ. This three-component model results
from a relative paucity of common-biased samples in
two specific regions in the diagram of companion mass
versus host-star metallicity: the mass range from 20 to
30 MJ around both the metal-rich and -poor stars and
the mass range from 0.3 to 4 MJ around the metal-poor
stars. As a result, the mean metallicity of the stars
hosting gaseous objects with masses between 4 and 25
MJ is lower than that of the samples lighter than 4 MJ,
and the mean metallicity of the samples more massive
than 25 MJ is much lower than those of the other two
sub-samples. Thus, we have confirmed that the lower
boundary mass is consistent with the results obtained in
previous studies (Ribas & Miralda-Escude´ 2007; Santos
et al. 2017; Schlaufman 2018).　
3.2. Planetary Distributions around G- and Early-type
Stars
Next, we extracted sub-samples from among the
common-biased samples orbiting G-type stars with
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Figure 5. Distribution of the lower limits of companion
mass as a function of host-star metallicity for the three
common-biased sub-samples classified by the best Gaussian
mixture model. The different symbols (square, triangle, and
circle) represent the classified sub-samples. The three col-
ors of the samples correspond to three mass regimes sepa-
rated by the two boundary masses of 4 and 25 MJ, which are
shown by the horizontal long-dashed lines. The vertical short
dashed line and gray region in each mass regime represent
the mean metallicity and its standard deviation over 1000
iterations, respectively. This distribution of the lower limit
of companion mass of the samples vs. host-star metallicity
shows one example from among the 1000 calculations. The
magenta dashed line and region shows the mean metallicity
for all the samples in the Geneva-Copenhagen catalog, where
we converted the mean metallicity using the linear regression
between the samples in the SWEET-Cat and that catalog.
We constructed the common-biased samples for G-type and
early-type stars by compensating for the radial-velocity se-
lection effects for the two spectral types of stars, as shown
in Figure 4.
masses ranging from 0.8 to 1.3 M and early-type stars
more massive than 1.3 M, and we investigated the
distributions of host-star metallicities and companion
masses around the two types of host-stars. Figure 6
shows the distributions of host-star metallicities for the
three substellar-mass regimes for G-type and early-type
stars. Note that we have constructed the common-
biased sub-samples for G-type and early-type stars by
accounting for the selection biases for the two different
spectral types of stars, as shown in Figure 4.
The mean metallicity of the G-type host-stars with
gaseous samples lighter than 25 MJ are much higher
than those with samples more massive than 25 MJ. This
corresponds closely to the metallicity of the nearby G-
type stars selected from the Geneva-Copenhagen cata-
log (Casagrande et al. 2011). There is also no boundary
at 4 MJ in terms of the distribution of the host-star
metallicities. The gaseous objects with masses rang-
ing from 4 to 25 MJ – as well as from 0.3 to 4 MJ –
are thought to be formed via core-accretion. Thus, the
upper boundary around 25 MJ apparently reflects the
upper mass limit for the core-accreted planets, which
is approximately consistent with those found in previ-
ous theoretical studies (e.g., Tanigawa & Ikoma 2007;
Mordasini et al. 2009; Tanigawa & Tanaka 2016). Note
that the paucity of samples more massive than 25 MJ
around early-type stars also seems to support this up-
per boundary corresponds as the maximum mass for a
planetary object. These results are not in agreement
with the conclusion reached by Schlaufman (2018); there
is a transition of the host-star metallicity in the mass
range between 4 and 10 MJ. However, in the study
by Schlaufman (2018), only seven samples had masses
ranging from 4 to 25 MJ. In addition, we found that
the mean metallicity of the seven samples is 0.12 dex,
which is almost equal to that obtained from our anal-
ysis. Thus, the mean host-star metallicity for the sam-
ples with masses ranging from 4 to 25 MJ around G-
type stars is as high as the metallicity for the samples
lighter than 4 MJ. On the other hand, a star-formation
process, such as a gravitational core collapse and the
fragmentation of a molecular cloud (Padoan & Nord-
lund 2004; Hennebelle & Chabrier 2008), could pos-
sibly form gaseous objects with masses ranging from
5 to 15 MJ (Boss 2001); an obvious mass boundary
may not exist between the planetary-formation and star-
formation processes. However, the mean metallicity for
the samples much larger than 25 MJ is significantly lower
than that for the samples lighter than 4 MJ. The star-
formation process does not depend on the metallicity
of a molecular cloud; therefore, the mass boundary be-
tween the star- and planetary-formation mechanisms is
thought to be approximately 25 MJ.
In contrast, for early-type stars, the mean metallicity
for gaseous objects with masses ranging from 4 to 25
MJ is much lower than for the samples lighter than 4
MJ. Therefore, the lower boundary mass of 4 MJ seems
to indicate that the distribution of host-star metallici-
ties changes significantly at the 4 MJ boundary around
early-type stars. This lower boundary also reflects a
difference between the planetary formation processes
around G-type and early-type stars, since there is no
boundary at 4 MJ around the G-type stars. In fact,
although the common-biased sub-samples with masses
ranging from 4 to 25 MJ orbiting the G-type and early-
type stars distribute in the outer region than 0.3 au (Fig-
ure 7), their eccentricity distributions are quite different,
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Figure 6. Distributions of companion masses as functions
of the host-star metallicities for the common-biased samples
orbiting G-type stars with masses ranging from 0.8 to 1.3 M
(left) and orbiting early-type stars with masses greater than
1.3 M (right). The symbols are same as those in Figure 5.
as shown in Figure 7. Note that, because we calibrated
34 and three of the samples, respectively, among the
321 G-type and 164 early-type stars were calibrated in
terms of the host-star metallicity, the impact on the dis-
tribution of host-star metallicities from non-uniformities
in the samples is small. We also emphasize that the
number of samples more massive than 25 MJ around
early-type stars is much smaller than those around G-
type stars. The lack of any samples around early-type
stars probably reflects the upper mass limit for objects
that evolve from the planetary formation mechanisms.
The lack may also show the different formations for sub-
stellar components around G-type and early-type stars.
Based on the considerations above, we redefined the
samples lighter than 25 MJ as planetary-mass objects
and labeled the two sub-samples with masses from 0.3
to 4 MJ and from 4 to 25 MJ as “intermediate-mass
planets” and “massive planets,” respectively. In addi-
tion, we re-labeled the samples more massive than 25
MJ as “brown-dwarfs.” Note that the boundary between
planetary-mass and brown-dwarf objects established by
the deuterium-burning minimum mass of around 10 MJ
is semantic (Chabrier et al. 2014); this boundary has no
physical meaning from the evolutionary perspective.
4. DISCUSSION
In this section, first, we discuss the formation process
of the intermediate-mass and massive planets orbiting
G-type stars, comparing the mass distribution with that
predicted by the core accretion model. Then, we focus
on the distributions of masses and eccentricities for the
intermediate-mass and massive planets orbiting early-
type stars. We finally provide an overview of the ex-
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Figure 7. Distributions of companion masses as functions
of the semi-major axes (left column) and the eccentricities
(right column) for the common-biased samples orbiting G-
type (upper panel) and early-type stars (lower panel). The
symbols and lines are same as those in Figure 5.
trasolar gaseous objects discovered in the context of the
two planet-formation scenarios.
4.1. Planetary Formation Processes around G-Type
Stars
We compared the intermediate-mass and massive
planets with simulation data generated by Mordasini et
al. (2012), who performed population synthesis around a
1 M within the framework of the core accretion model,
including planet growth and migration caused by planet-
disk interactions. The left panel of Figure 8 shows the
cumulative mass distributions for the common-biased
samples orbiting G-type and early-type stars and the
simulation samples. The distribution of the common-
biased samples around G-type stars are approximately
consistent with that from the simulations. In fact, as
shown in the right panel of Figure 8, the mean masses
for the observations of planets around G-type stars agree
well with the simulation samples over the entire range of
metallicities except for the lowest metallicity bin where
the population synthesis does not generate any plan-
ets. Note that we biased the simulation samples with
the selection effects for both the metal-rich and -poor
regions, and we restricted the observational samples to
the intermediate-mass and massive planets orbiting host
stars with masses ranging from 0.8 to 1.3 M.
9The increases in the eccentricities of the massive plan-
ets orbiting G-type stars, shown in Figure 7, can also be
explained by the following two models, which are ex-
tensions of the core-accretion model. One extension in-
volves planet-disk interactions at the Lindblad and co-
rotation resonances prior to gas dissipation (e.g., Gol-
dreich & Sari 2003). According to the numerical simu-
lations performed by Kley & Dirksen (2006), the mini-
mum planet mass necessary to change the disk gas into
a high-eccentricity state is 3 MJ for a viscous coeffi-
cient of 10−5. This is approximately consistent with the
boundary between the intermediate-mass and massive
planets. The second extension involves dynamical in-
stabilities induced by two closely separated gas giants
or by three gas giants, so-called ”gravitational planet-
planet interactions” (e.g., Ida et al. 2013). The dynam-
ical instability produces a gas giant with an eccentric
orbit in the outer region of the planetary system and
a circular hot Jupiter in the inner region through tidal
circularization (e.g., Rasio & Ford 1996). In fact, we
confirm the paucity of intermediate-mass planets that
located within 0.1 AU around metal-poor G-type stars;
the gravitational planet-planet interaction is thought to
occur only around metal-rich G-type stars. Previous
observations have also confirmed that hot Jupiters only
orbit metal-rich G-type stars (Dawson & Murray-Clay
2013; Adibekyan et al. 2013).
The distributions of masses and eccentricities for the
intermediate-mass and massive planets orbiting G-type
stars are almost explained reasonably well by the core-
accretion model. Their distributions support the con-
clusion that the upper mass limit of the core-accreted
planets is around 25 MJ. However, a few planets exist
around very metal-poor stars located beyond the core-
accretion model (Mordasini et al. 2012). As discussed in
Section 1, several discrepancies exist between the plan-
etary distributions revealed by various observations and
those predicted by the core-accretion models. Consider-
ing that disk instability has an important role in the for-
mation of gas giants around early-type stars (see Section
4.2), some of the massive planets are the disk-instability-
induced-planets.
4.2. Planetary Formation Processes around Early-Type
Stars
The intermediate-mass planets around early-type
stars preferentially orbit metal-rich stars, as shown in
Figure 6. The intermediate-mass planets orbiting early-
type stars as well as the planets around G-type stars
are thought to be formed by core accretion. In contrast,
the massive planets around early-type stars seem to or-
bit metal-poor stars preferentially. Note that the mean
value of the nearby early-type stars extracted from the
Geneva-Copenhagen Catalog may be higher than the
true value because of a systematic offset between the
Geneva-Copenhagen and SWEET-Cat catalogs. The
excess of massive planets orbiting metal-poor early-type
stars differs from that expected from the core-accretion
theory regarding the following two points: (1) While
more-massive planets are expected to be formed around
more metal-rich stars (Mordasini et al. 2012), the mean
masses for the intermediate-mass and massive planets
orbiting early-type stars clearly increase as the metallic-
ity decreases (Figure 8). (2) In addition, although the
mass function for massive planets is theoretically pre-
dicted to exhibit a continuous decrease (Mordasini et
al. 2009), the observational samples orbiting metal-poor
early-type stars cluster around 4 and 10 MJ (Figure
8). The eccentricities of the massive planets that orbit
early-type stars also differ from those around the G-type
stars (Figure 7); the eccentricities of the massive planets
around the early-type stars do not seem to be enhanced
by planet-disk interactions prior to gas dissipation or
by gravitational planet-planet interactions. Thus, the
distributions of masses and eccentricities for the mas-
sive planets orbiting early-type stars are unlikely to be
explained by the bottom-up models.
An explanation for the excess of massive planets or-
biting metal-poor stars is that the disk instability acts
in the vicinity of metal-poor stars, because a lower mass
limit applies to planets formed via the disk-instability
mechanism [i.e., corresponding roughly to an order of
the Jeans mass (Matsuo et al. 2007; Mayer 2010)]. Con-
sequently, a sharp increase appears in the planetary
mass function around 4 MJ. It is also generally accepted
that planet formation due to the disk instability tends
to occur in the vicinity of metal-poor stars, because the
cooling timescale in the disk mid-plane is reduced owing
to the low disk opacity (Cai et al. 2006; Durisen et al.
2007). The low eccentricities of the massive planets or-
biting early-type stars are also consistent with numerical
simulations (Mayer et al. 2004; Mayer 2010; Boss 2011)
and with the eccentricities of the four gas giants orbiting
HR8799, an A-type star, (Wertz et al. 2017; Wang et al.
2018). Note that the four gas giants are located in the
region beyond the core-accretion model (see Figure 9).
Therefore, the intermediate-mass planets around
early-type stars are mainly formed by the core accre-
tion, whereas disk instability plays an important role in
the massive-planet formation. However, the upper mass
limit for the planetary objects orbiting G-type stars is
approximately 25 MJ; therefore, some of the massive
planets would naturally be core-accreted planets. Both
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Figure 8. Left : Cumulative mass distributions for the
common-biased samples with masses less than 25 MJ orbiting
G-type stars (cyan bins) and early-type stars (yellow bins).
The simulation samples generated by Mordasini et al. (2012)
have companion masses ranging from 0.3 to 25 MJ (purple
bins). Right : Histograms of mean masses from the simu-
lation samples (purple bars) and from the common-biased
samples with masses less than 25 MJ orbiting G-type stars
(cyan bars) and early-type stars (yellow bars).
the bottom–up and top–down formation mechanisms
occur around early-type stars.
4.3. Planetary Formation Scenarios
Based on the considerations above, we have compared
the distribution of companion mass as a function of the
host-star metallicities for the common-biased samples
selected from the 569 original ones with the planet-
formation regions expected from the core-accretion and
disk-instability models for G-type and early-type stars
(Figure 9). Sparsely populated regions of companion
mass occur between 20 and 30 MJ around G-type stars
and in larger than 25 MJ around early-type stars. The
gap in the distribution of massive companions around
G-type stars corresponds to the gap between binary-
star and planet formation. In addition, the paucity of
brown dwarfs around early-type stars may support the
conclusion that the boundary mass of about 25 MJ cor-
responds to the maximum mass of a planetary object.
In fact, the upper mass limit is almost consistent with
the theoretical expectations (Tanigawa & Ikoma 2007;
Mordasini et al. 2009; Tanigawa & Tanaka 2016).
The excess massive planets orbiting the metal-poor
early-type stars can be explained by the disk insta-
bility model, as shown in Figure 9. Comparing the
planetary distributions around G-type and early-type
stars, the disk-instability-induced planetary formation
tends to act more around early-type stars. In addition,
when we focused on the distributions of the eccentricities
and the host-star metallicities for the samples orbiting
early-type stars, we found that the eccentricities of the
massive-mass planets orbiting the metal-poor stars are
low, whereas the eccentricities of the samples around the
metal-rich stars ranged widely from 0 to 0.9; the eccen-
tricity distribution for the massive planets varied largely
with the metallicity (see Figure 10). When the eccentric-
ity of the disk-instability-induced planet is not enhanced
(Mayer et al. 2004; Mayer 2010; Boss 2011), the disk
instability is thought to mainly occur around the metal-
poor stars. In contrast, both the core-accretion and
disk-instability mechanisms formulate the wide eccen-
tricity distribution for the samples that orbit the metal-
rich stars. The theoretical expectations shown in Figure
9 are supported by plotting the eccentricities of the com-
panion masses against the host-star metallicities. Thus,
we accepted a hybrid scenario for the planetary forma-
tion around G-type and early-type stars.
We found that the variations in the mean host-star
metallicities around G-type and early-type stars are ap-
proximately 0.25 and 0.13, respectively, corresponding
to the factors of 1.8 and 1.3 (see Figure 6). The find-
ings led to the conclusion that the hybrid planetary for-
mation around G-type and early-type stars occurs. On
the other hand, the core-accretion population synthesis
(e.g., Ida & Lin 2004a; Mordasini et al. 2009) strongly
depends on the initial parameters, such as the initial
disk gas masses and dust–gas ratios of a disk. The disk
masses and dust–gas ratios of the core-accretion popu-
lation synthesis that we adopted ranges from 0.009 to
0.09 M and from 0.04 to 2 times the solar metallicity
(Mordasini et al. 2009), respectively; the two parameters
cancel each other in the reproduction of planetary distri-
bution (Mordasini et al. 2012). It is still not possible to
make a uniform prediction of the planetary distribution.
The current population synthesis models have difficulty
finding slight host-star metallicity variations that could
lead to the hybrid planetary formation.
Previous observational studies on dual planetary for-
mation scenarios (Ribas & Miralda-Escude´ 2007; Santos
et al. 2017; Schlaufman 2018) have shown that a bound-
ary mass of 4 to 10 MJ exists in the diagram of host-
star metallicities and masses for gaseous objects and
have pointed out that this boundary reflects the transi-
tion between the two planetary formations; i.e., the up-
per limit for the core-accreted planets is around 4 MJ.
However, we found that the boundary at 4 MJ reflects
the difference between planetary formations around G-
type and early-type stars; the disk instability has a more
important role in formation of massive planets around
early-type stars. These results have been obtained by
a statistical analysis of large-scale samples comprising
planets and brown dwarfs that orbit host stars having
masses more massive than 0.8 M for each spectral type
of stars. The bottom–up and top–down formation mech-
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anisms act in the same planetary mass regimes without
these formation mechanisms being divided by a mass
boundary.
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APPENDIX
A. PARAMETERS OF ORBITAL PARAMETERS OF 569 ORIGINAL SAMPLES USED IN THIS PAPER
Table 1. Planet parameters
Planet 1a (au) 1Mp sin i (MJ) K (m/s) P (days) e Reference
11 Com b 1.2±0.05 16.23±1.45 296.7±5.6 326.03±0.32 0.231±0.005 Liu et al. (2008)
11 UMi b 1.89±0.14 16.87±2.59 189.7±7.15 516.22±3.25 0.08±0.03 Do¨llinger et al. (2009b)
14 And b 0.85±0.03 5.0±0.41 100±1.3 185.84±0.23 0.0±0.0 Sato et al. (2008b)
14 Her b 2.86±0.09 4.95±0.3 90±0.5 1773.4±2.5 0.369±0.005 Wittenmyer et al. (2007)
15 Sagittae b 0.35±0.01 268.7±2.75 - 73.3±3.05 0.5±0.01 Crepp et al. (2012)
16 Cyg B b 1.69±0.04 1.7±0.11 50.5±1.6 798.5±1.0 0.681±0.017 Butler et al. (2006)
18 Del b 2.35±0.08 8.52±0.59 119.4±1.3 993.3±3.2 0.08±0.01 Sato et al. (2008a)
24 Boo b 0.27±0.01 1.79±0.13 59.9±3.25 30.35±0.01 0.042±0.038 Takarada et al. (2018)
24 Sex b 1.3±0.05 1.55±0.14 33.2±1.6 455.2±3.2 0.184±0.029 Johnson et al. (2011a)
24 Sex c 2.06±0.08 1.28±0.19 23.5±2.9 910.0±21.0 0.412±0.064 Johnson et al. (2011a)
30 Ari B b 1.02±0.05 10.32±1.34 272±24.0 335.1±2.5 0.289±0.092 Guenther et al. (2009)
4 Uma b 1.11±0.05 11.44±1.13 215.55±7.1 269.3±1.96 0.432±0.024 Do¨llinger et al. (2007)
42 Dra b 1.68±0.08 7.76±0.93 110.5±7.0 479.1±6.2 0.38±0.06 Do¨llinger et al. (2009a)
47 Uma b 2.09±0.06 2.61±0.16 50.1±1.25 1079.6±1.9 0.014±0.011 Gregory & Fischer (2010)
47 Uma c 3.49±0.12 0.58±0.08 9.1±1.0 2319.0±69.5 0.33±0.185 Gregory & Fischer (2010)
47 Uma d 11.2±2.53 1.58±0.27 13.7±1.35 13346.0±4485.0 0.29±0.21 Gregory & Fischer (2010)
51 Peg b 0.05±0.0 0.47±0.03 55.94±0.69 4.23±0.0 0.013±0.012 Butler et al. (2006)
55 Cnc b 0.12±0.0 0.84±0.05 71.11±0.24 14.65±0.0 0.004±0.003 Endl et al. (2012)
55 Cnc d 5.6±0.17 3.7±0.23 45.2±0.4 4909.0±30.0 0.02±0.008 Endl et al. (2012)
6 Lyn b 2.13±0.09 2.33±0.22 36.2±1.7 899.0±19.0 0.134±0.052 Sato et al. (2008b)
7 CMa b 1.92±0.13 2.77±0.43 44.9±4.0 763.0±17.0 0.14±0.06 Wittenmyer et al. (2011)
70 Vir b 0.48±0.01 7.16±0.41 314.1±2.0 116.69±0.01 0.397±0.005 Naef et al. (2004)
75 Cet b 1.92±0.09 2.59±0.27 38.3±2.0 691.9±3.6 0.117±0.048 Sato et al. (2012)
8 Umi b 0.54±0.02 1.84±0.18 46.1±4.0 93.4±4.5 0.06±0.18 Lee et al. (2015)
81 Cet b 2.61±0.15 5.64±0.68 62.8±1.5 952.7±8.8 0.206±0.029 Sato et al. (2008b)
91 Aqr b 0.09±0.0 0.36±0.0 91.5±0.0 181.4±0.1 0.027±0.026 Mitchell et al. (2013)
Aldebaran b 2.14±0.07 13.15±1.07 142.1±7.2 628.96±0.9 0.1±0.05 Hatzes et al. (2015)
BD +03 2562 b 1.66±0.06 11.15±0.85 155.7±2.15 481.9±2.75 0.2±0.1 Villaver et al. (2017)
BD +14 4559 b 0.77±0.03 1.49±0.13 55.21±2.29 268.94±0.99 0.29±0.03 Niedzielski et al. (2009b)
BD +15 2375 b 0.71±0.03 1.64±0.15 38.3±1.65 153.22±0.44 0.0±0.125 Niedzielski et al. (2016a)
BD +15 2940 b 0.66±0.03 1.7±0.23 42.7±4.4 137.48±0.34 0.26±0.1 Nowak et al. (2013)
BD +20 2457 b 1.48±0.08 23.56±2.72 322.35±9.57 379.63±2.01 0.15±0.03 Niedzielski et al. (2009b)
BD +20 2457 c 2.06±0.12 13.72±1.66 160.03±7.21 621.99±10.2 0.18±0.06 Niedzielski et al. (2009b)
BD +20 274 b 1.94±0.12 9.89±1.36 121.4±6.4 578.2±5.4 0.21±0.06 Gettel et al. (2012b)
BD +24 4697 b 0.49±0.01 50.85±1.78 2728.4±1.6 145.08±0.02 0.5±0.0 Wilson et al. (2016)
BD +26 1888 b 1.18±0.03 25.83±1.36 805.1±1.3 536.78±0.25 0.268±0.002 Wilson et al. (2016)
BD +48 738 b 1.35±0.11 1.86±0.34 31.9±2.6 392.6±5.5 0.2±0.1 Gettel et al. (2012a)
BD +48 738 b 1.11±0.08 1.26±0.2 31.9±2.6 392.6±5.5 0.2±0.1 Gettel et al. (2012a)
BD +49 828 b 4.66±0.33 1.89±0.45 18.8±4.1 2590.0±240.0 0.35±0.17 Niedzielski et al. (2015b)
BD +73 0275 b 2.27±0.04 38.44±1.21 1423.2±0.14 1423.2±0.14 0.814±0.0 Wilson et al. (2016)
BD -08 2823 c 0.68±0.02 0.33±0.03 13.4±1.0 237.6±1.5 0.19±0.09 He´brard et al. (2010a)
BD -10 3166 b 0.04±0.0 0.44±0.03 60.6±1.0 3.49±0.0 0.05±0.05 Butler et al. (2000)
BD -11 4672 b 2.46±0.09 0.62±0.06 13.4±1.0 1667.0±32.0 0.05±0.05 Moutou et al. (2015)
20 Goda & Matsuo
Planet 1a (au) 1Mp sin i (MJ) K (m/s) P (days) e Reference
BD -17 0063 b 1.35±0.04 5.24±0.32 173.3±1.7 655.6±0.6 0.54±0.005 Moutou et al. (2009)
GJ 179 b 2.39±0.1 0.81±0.09 25.8±2.2 2284.0±58.4 0.21±0.08 Howard et al. (2010)
GJ 3021 b 0.5±0.01 3.44±0.2 167±4.0 133.71±0.2 0.511±0.017 Naef et al. (2001)
GJ 317 b 1.09±0.04 1.61±0.13 73.5±2.0 692.0±2.0 0.11±0.05 Anglada-Escude´ et al. (2012)
GJ 317 c 4.24±0.56 1.24±1.04 30±25.0 5312.0±1003.0 0.308±0.072 Bryan et al. (2016)
GJ 328 b 4.43±0.26 16.76±0.21 40±2.0 4100.0±300.0 0.37±0.05 Robertson et al. (2013)
GJ 433 c 3.48±0.19 35.62±0.02 3.1±0.5 3693.0±253.0 0.17±0.09 Delfosse et al. (2013)
GJ 623 b 1.75±0.06 44.0±2.99 2080±40.0 1366.1±0.4 0.67±0.01 Nidever et al. (2002)
GJ 676 A b 1.61±0.06 3.49±0.28 117.42±0.42 1050.3±1.2 0.328±0.004 Anglada-Escude´ & Tuomi (2012)
GJ 676 A c 5.93±0.24 5.45±0.44 90±1.2 7462.9±103.4 0.0±0.0 Sahlmann et al. (2016)
GJ 832 b 3.43±0.21 0.64±0.09 15.51±1.94 3660.0±285.0 0.08±0.09 Wittenmyer et al. (2014c)
GJ 849 c 5.93±1.9 1.59±0.28 31.8±0.7 8774.0±4200.5 0.217±0.056 Montet et al. (2014)
GJ 86 b 0.12±0.0 4.14±0.12 376.7±2.9 15.77±0.04 0.046±0.004 Butler et al. (2006)
GJ 876 b 0.21±0.01 1.94±0.16 214±0.42 61.12±0.01 0.032±0.001 Rivera et al. (2010)
GJ 876 c 0.13±0.01 0.61±0.05 88.34±0.47 30.09±0.01 0.256±0.001 Rivera et al. (2010)
HAT-P-13 b 0.04±0.0 0.87±0.06 106.04±0.73 2.92±0.0 0.013±0.004 Winn et al. (2010)
HAT-P-13 c 1.24±0.04 14.54±1.06 440±11.0 446.27±0.22 0.662±0.005 Winn et al. (2010)
HAT-P-17 b 0.09±0.0 0.54±0.03 58.8±0.9 10.34±0.0 0.342±0.006 Howard et al. (2012)
HAT-P-17 c 2.57±0.06 1.32±0.17 25.2±3.0 1610.0±20.0 0.086±0.083 Howard et al. (2012)
HATS-59 c 2.48±0.08 12.35±1.07 224±14.0 1422.0±14.0 0.083±0.0 Sarkis et al. (2018)
HD 100655 b 1.17±0.0 20.6±0.0 35.2±2.3 157.57±0.65 0.085±0.054 Omiya et al. (2012)
HD 100777 b 1.03±0.03 1.16±0.07 34.9±0.8 383.7±1.2 0.36±0.02 Naef et al. (2007)
HD 101930 b 0.32±0.01 0.33±0.02 18.1±0.4 70.46±0.18 0.11±0.02 Lovis et al. (2005)
HD 102195 b 0.05±0.0 0.45±0.03 63±2.0 4.11±0.0 0.0±0.0 Melo et al. (2007)
HD 102272 b 0.64±0.03 6.47±0.6 155.5±5.6 127.58±0.3 0.05±0.04 Niedzielski et al. (2009a)
HD 102272 c 1.64±0.09 2.88±0.63 59±11.0 520.0±26.0 0.68±0.06 Niedzielski et al. (2009a)
HD 102329 b 2.0±0.1 5.45±0.58 84.8±3.2 778.1±7.5 0.211±0.042 Johnson et al. (2011b)
HD 102956 b 0.08±0.0 0.89±0.06 73.7±1.9 6.5±0.0 0.048±0.027 Johnson et al. (2010a)
HD 103720 b 0.05±0.0 0.62±0.03 89±2.0 4.56±0.0 0.086±0.024 Moutou et al. (2015)
HD 103774 b 0.07±0.0 0.37±0.03 34.3±1.8 5.89±0.0 0.09±0.04 Lo Curto et al. (2013)
HD 10442 b 2.34±0.11 2.11±0.24 31.5±2.2 1043.0±9.0 0.11±0.06 Giguere et al. (2015)
HD 104985 b 0.79±0.06 6.64±1.08 166.8±1.3 199.5±0.08 0.09±0.009 Sato et al. (2008a)
HD 106252 b 2.6±0.07 6.89±0.38 138.8±2.0 1531.0±4.7 0.482±0.011 Wittenmyer et al. (2009)
HD 106270 b 4.4±0.41 11.19±0.97 142.1±6.9 2890.0±390.0 0.402±0.054 Johnson et al. (2011b)
HD 10647 b 1.99±0.06 0.92±0.1 18.1±1.7 989.2±8.1 0.15±0.08 Marmier et al. (2013)
HD 106515 A b 4.45±0.1 9.08±0.44 158.2±2.6 3630.0±12.0 0.572±0.011 Marmier et al. (2013)
HD 10697 b 2.17±0.07 6.43±0.41 115.4±1.1 1076.4±2.4 0.1±0.01 Wittenmyer et al. (2009)
HD 108341 b 1.99±0.05 3.4±4.56 144±188.5 1129.0±7.0 0.85±0.09 Moutou et al. (2015)
HD 10844 b 9.94±0.52 79.05±4.9 874±44.5 11534.0±876.0 0.568±0.002 Bouchy et al. (2016)
HD 108863 b 1.38±0.06 2.5±0.22 45.2±1.7 443.4±4.2 0.06±0.04 Johnson et al. (2011b)
HD 108874 b 1.06±0.03 1.34±0.09 37.3±1.1 394.48±0.6 0.128±0.022 Wright et al. (2009a)
HD 108874 c 2.78±0.09 1.07±0.08 18.9±0.72 1680.0±24.0 0.273±0.04 Wright et al. (2009a)
HD 109246 b 0.33±0.01 0.78±0.06 38.2±1.6 68.27±0.13 0.12±0.04 Boisse et al. (2010)
HD 110014 b 2.37±0.23 210.7±1.0 - 882.6±21.5 0.26±0.1 Soto et al. (2015)
HD 110014 c 0.66±0.06 23.1±0.4 - 130.0±0.9 0.44±0.2 Soto et al. (2015)
HD 110833 b 0.76±0.01 216.76±0.0 - 271.17±0.47 0.784±0.01 Halbwachs et al. (2000)
HD 111232 b 1.97±0.05 7.06±0.93 162±20.0 1118.0±30.0 0.19±0.1 Minniti et al. (2009)
HD 111591 b 2.4±0.08 4.0±0.36 59±3.0 1056.4±14.3 0.26±0.1 Jeong et al. (2018)
HD 112758 b 0.4±0.01 233.52±0.0 - 103.26±0.03 0.139±0.01 Halbwachs et al. (2000)
21
Planet 1a (au) 1Mp sin i (MJ) K (m/s) P (days) e Reference
HD 113337 b 1.03±0.02 2.97±0.18 76.1±2.9 323.4±0.8 0.36±0.03 Borgniet et al. (2019)
HD 113337 c 4.8±0.17 6.82±0.38 76.7±2.4 3264.7±134.3 0.18±0.04 Borgniet et al. (2019)
HD 113538 b 1.43±0.15 0.48±0.11 12.2±1.1 663.2±7.9 0.14±0.08 Moutou et al. (2015)
HD 113538 c 2.81±0.28 1.23±0.25 22.6±0.8 1818.0±25.0 0.2±0.04 Moutou et al. (2015)
HD 113996 b 2.11±0.1 10.8±1.38 120±9.0 610.2±3.8 0.28±0.12 Jeong et al. (2018)
HD 114386 b 1.7±0.04 1.31±0.08 34.3±1.6 937.7±15.6 0.23±0.03 Mayor et al. (2004)
HD 114613 b 5.17±0.19 0.48±0.05 5.52±0.4 3827.0±105.0 0.25±0.08 Wittenmyer et al. (2014b)
HD 114729 b 2.11±0.06 0.95±0.08 18.8±1.3 1114.0±15.0 0.167±0.055 Butler et al. (2006)
HD 114762 b 0.36±0.01 11.37±0.54 615.2±6.7 83.89±0.01 0.336±0.009 Butler et al. (2006)
HD 114783 b 1.14±0.03 1.08±0.06 31.9±0.9 493.7±1.8 0.144±0.032 Wittenmyer et al. (2009)
HD 11506 b 2.92±0.09 4.89±0.32 78.4±1.2 1627.5±5.9 0.37±0.01 Giguere et al. (2015)
HD 11506 c 0.78±0.02 0.42±0.04 12.5±0.7 223.6±0.6 0.24±0.05 Giguere et al. (2015)
HD 116029 b 1.82±0.07 2.31±0.27 36.6±3.1 670.0±11.0 0.054±0.16 Johnson et al. (2011b)
HD 117207 b 3.75±0.1 1.83±0.11 26.6±0.93 2597.0±41.0 0.144±0.035 Butler et al. (2006)
HD 11755 b 1.68±0.04 15.63±1.14 191.3±10.2 433.7±3.2 0.19±0.1 Lee et al. (2015)
HD 118203 b 0.07±0.0 2.2±0.15 217±3.0 6.13±0.0 0.309±0.014 da Silva et al. (2006)
HD 119445 b 1.56±0.09 31.33±3.56 413.5±2.6 410.2±0.6 0.082±0.007 Omiya et al. (2009)
HD 11964 b 3.18±0.1 0.63±0.05 9.41101±0.39 1945.0±26.0 0.041±0.047 Wright et al. (2009a)
HD 11977 b 1.94±0.09 6.53±0.82 105±8.0 711.0±8.0 0.4±0.07 Setiawan et al. (2005)
HD 120084 b 3.98±0.18 3.89±1.74 53±22.0 2082.0±29.5 0.66±0.12 Sato et al. (2013b)
HD 121504 b 0.32±0.01 1.15±0.07 55.8±0.9 63.33±0.03 0.03±0.01 Mayor et al. (2004)
HD 122562 b 4.05±0.22 23.78±2.45 445±11.0 2777.0±92.5 0.71±0.01 Wilson et al. (2016)
HD 12484 b 0.3±0.01 2.94±0.18 155±5.0 58.83±0.08 0.07±0.03 He´brard et al. (2016)
HD 125612 b 1.37±0.04 3.04±0.19 79.8±2.3 559.4±1.3 0.46±0.01 Lo Curto et al. (2010)
HD 125612 d 4.2±0.22 6.97±0.59 96.6±4.7 3008.0±202.0 0.28±0.12 Lo Curto et al. (2010)
HD 12648 b 0.73±0.02 5.16±0.49 102±8.4 133.6±0.5 0.04±0.16 Lee et al. (2015)
HD 12661 b 0.84±0.02 2.33±0.14 73.56±0.56 262.71±0.08 0.377±0.008 Wright et al. (2009a)
HD 12661 c 2.91±0.09 1.94±0.12 30.41±0.62 1708.0±14.0 0.031±0.022 Wright et al. (2009a)
HD 126614 A b 2.37±0.08 0.38±0.05 7.3±0.7 1244.65±18.25 0.41±0.1 Howard et al. (2010)
HD 127506 b 3.28±0.08 235.62±0.0 - 2599.0±68.6 0.716±0.044 Halbwachs et al. (2000)
HD 128311 b 1.05±0.02 1.36±0.15 46.5±4.5 454.2±1.6 0.345±0.049 Wittenmyer et al. (2009)
HD 128311 c 1.69±0.04 3.03±0.17 78.8±2.6 923.8±5.3 0.23±0.058 Wittenmyer et al. (2009)
HD 128356 b 0.83±0.03 0.89±0.1 36.9±1.2 298.2±1.6 0.57±0.08 Jenkins et al. (2017)
HD 129445 b 3.03±0.12 1.74±0.38 38±6.0 1840.0±55.0 0.7±0.1 Arriagada et al. (2010)
HD 130322 b 0.09±0.0 1.07±0.05 108.3±2.0 10.71±0.0 0.011±0.02 Wittenmyer et al. (2009)
HD 131496 b 2.11±0.09 2.24±0.21 35±2.1 883.0±29.0 0.163±0.073 Johnson et al. (2011b)
HD 131664 b 3.11±0.06 17.59±1.23 359.5±22.3 1951.0±41.0 0.638±0.02 Moutou et al. (2009)
HD 13189 b 1.6±0.31 11.58±4.58 173.3±9.8 471.6±6.0 0.27±0.06 Hatzes et al. (2005)
HD 132032 b 0.86±0.01 66.75±1.45 1950.7±2.2 274.33±0.24 0.084±0.002 Wilson et al. (2016)
HD 132406 b 1.99±0.08 5.65±1.34 115±26.0 974.0±39.0 0.34±0.09 da Silva et al. (2007)
HD 132563 B b 2.72±0.05 1.6±0.14 26.7±2.2 1544.0±34.0 0.22±0.09 Desidera et al. (2011)
HD 133131 A b 1.43±0.04 1.4±0.08 36.68±0.93 649.0±3.0 0.32±0.03 Teske et al. (2016)
HD 133131 A c 4.31±0.83 0.47±0.15 7.57±2.1 3407.0±970.0 0.47±0.22 Teske et al. (2016)
HD 133131 B b 6.37±0.6 2.49±0.2 37.29±0.65 6119.0±831.0 0.62±0.04 Teske et al. (2016)
HD 134113 b 0.64±0.01 103.02±4.2 3965±50.5 201.68±0.0 0.089±0.002 Wilson et al. (2016)
HD 134169 b 0.31±0.0 76.89±2.11 4184.9±2.4 67.86±0.0 0.103±0.001 Wilson et al. (2016)
HD 134987 b 0.81±0.02 1.59±0.09 49.5±0.2 258.19±0.07 0.233±0.002 Jones et al. (2010)
HD 134987 c 5.87±0.35 0.82±0.06 9.3±0.3 5000.0±400.0 0.12±0.02 Jones et al. (2010)
HD 136418 b 1.28±0.04 1.97±0.14 44.7±1.9 464.3±3.2 0.255±0.041 Johnson et al. (2010c)
22 Goda & Matsuo
Planet 1a (au) 1Mp sin i (MJ) K (m/s) P (days) e Reference
HD 137510 b 1.88±0.02 27.73±0.61 531.5±7.0 801.3±0.45 0.398±0.007 Dı´az et al. (2012)
HD 13908 b 0.15±0.0 0.87±0.04 55.3±1.2 19.38±0.01 0.046±0.022 Moutou et al. (2014)
HD 13908 c 2.04±0.05 5.19±0.29 90.9±3.0 931.0±17.0 0.12±0.02 Moutou et al. (2014)
HD 13931 b 5.18±0.36 1.91±0.27 23.3±2.9 4197.5±401.5 0.02±0.08 Howard et al. (2010)
HD 139357 b 2.82±0.18 14.59±1.83 161.2±3.2 1125.7±9.0 0.1±0.02 Do¨llinger et al. (2009a)
HD 14067 b 3.2±0.12 7.04±0.68 92.2±4.75 1455.0±12.5 0.533±0.045 Wang et al. (2014)
HD 140913 b 0.55±0.01 43.3±3.75 1930±150.0 148.04±0.24 0.54±0.04 Mazeh et al. (1996)
HD 141399 b 0.42±0.01 0.45±0.03 18.8±0.55 94.35±0.06 0.04±0.03 Vogt et al. (2014)
HD 141399 c 0.7±0.02 1.34±0.08 43.51±0.59 202.08±0.1 0.05±0.013 Vogt et al. (2014)
HD 141399 d 1.28±0.01 5.01±0.52 22.28±0.63 1070.35±8.18 0.06±0.029 Vogt et al. (2014)
HD 141399 e 4.85±0.5 0.68±0.11 8.34±1.24 3717.35±555.08 0.0±0.0 Vogt et al. (2014)
HD 141937 b 1.49±0.04 9.37±0.6 234.5±6.4 653.22±1.21 0.41±0.01 Udry et al. (2002)
HD 142 b 1.02±0.03 1.25±0.12 33.2±2.5 349.7±1.2 0.17±0.06 Wittenmyer et al. (2012)
HD 142 c 6.8±0.42 5.33±0.47 55.2±3.0 6005.0±477.0 0.21±0.07 Wittenmyer et al. (2012)
HD 142022 b 3.0±0.1 4.68±3.42 92±65.5 1928.0±46.0 0.53±0.205 Eggenberger et al. (2006)
HD 142245 b 2.69±0.13 1.76±0.24 24.8±2.6 1299.0±48.0 0.09±0.23 Johnson et al. (2011b)
HD 142415 b 1.06±0.03 1.67±0.12 51.3±2.3 386.3±1.6 0.5±0.0 Mayor et al. (2004)
HD 143105 b 0.04±0.0 1.07±0.07 144±2.6 2.2±0.0 0.035±0.035 He´brard et al. (2016)
HD 143361 b 2.05±0.13 3.07±0.99 63±20.0 1086.0±90.0 0.18±0.1 Minniti et al. (2009)
HD 14348 b 6.03±0.06 50.36±0.97 575±2.4 4740.26±5.48 0.455±0.004 Bouchy et al. (2016)
HD 143761 b 0.23±0.01 1.11±0.06 67.28±0.25 39.85±0.0 0.037±0.004 Fulton et al. (2016)
HD 145377 b 0.44±0.01 5.59±0.33 242.7±4.6 103.95±0.13 0.307±0.017 Moutou et al. (2009)
HD 145457 b 0.79±0.03 3.22±0.27 70.6±3.1 176.3±0.39 0.112±0.035 Sato et al. (2010)
HD 14651 b 0.35±0.0 45.74±1.2 2595±3.6 79.42±0.0 0.475±0.001 Dı´az et al. (2012)
HD 147018 b 0.24±0.01 2.13±0.12 145.33±1.66 44.24±0.01 0.469±0.008 Se´gransan et al. (2010)
HD 147018 c 1.92±0.06 6.58±0.42 141.2±4.1 1008.0±18.0 0.133±0.011 Se´gransan et al. (2010)
HD 147513 b 1.28±0.04 1.12±0.09 29.3±1.8 528.4±6.3 0.26±0.05 Mayor et al. (2004)
HD 147873 b 0.52±0.01 4.93±0.22 171.5±1.2 116.6±0.02 0.207±0.013 Jenkins et al. (2017)
HD 147873 c 1.35±0.03 2.21±0.13 47.9±1.7 491.54±0.79 0.23±0.03 Jenkins et al. (2017)
HD 148156 b 2.12±0.08 0.84±0.08 17.5±1.0 1027.0±28.0 0.52±0.065 Naef et al. (2010)
HD 148427 b 1.04±0.04 1.15±0.12 27.7±2.0 331.5±3.0 0.16±0.08 Fischer et al. (2009)
HD 149026 b 0.04±0.0 0.36±0.03 43.3±1.2 2.88±0.0 0.0±0.0 Sato et al. (2005)
HD 149143 b 0.06±0.0 1.48±0.1 149.6±3.0 5.24±0.0 0.016±0.01 Fischer et al. (2006)
HD 1502 b 1.27±0.04 2.88±0.21 60.7±2.0 431.8±3.5 0.101±0.037 Johnson et al. (2011b)
HD 150706 b 6.39±2.56 2.56±0.78 31.1±5.55 5894.0±3541.0 0.38±0.3 Boisse et al. (2012)
HD 152079 b 3.29±0.98 3.08±1.27 58±18.0 2097.0±930.0 0.6±0.24 Arriagada et al. (2010)
HD 152581 b 1.71±0.05 1.98±0.14 36.6±1.8 689.0±13.0 0.074±0.146 Johnson et al. (2011b)
HD 153950 b 1.26±0.04 2.67±0.16 69.15±1.2 499.4±3.6 0.34±0.021 Moutou et al. (2009)
HD 154345 b 4.18±0.12 0.94±0.07 14.03±0.75 3339.75±94.9 0.044±0.046 Wright et al. (2008)
HD 154672 b 0.61±0.02 5.11±0.35 225±2.0 163.94±0.01 0.61±0.03 Lo´pez-Morales et al. (2008)
HD 154697 b 2.9±0.04 71.31±1.85 1230.1±8.1 1835.9±2.0 0.165±0.002 Sahlmann et al. (2011)
HD 154857 b 1.11±0.03 1.65±0.1 48.3±1.0 408.6±0.5 0.46±0.02 Wittenmyer et al. (2014b)
HD 154857 c 4.59±0.16 1.89±0.14 24.2±1.1 3452.0±105.0 0.06±0.05 Wittenmyer et al. (2014b)
HD 155233 b 2.09±0.13 2.04±0.58 32.2±8.7 885.0±63.0 0.03±0.2 Wittenmyer et al. (2016b)
HD 155358 b 0.64±0.01 0.84±0.06 32±2.0 194.3±0.3 0.17±0.03 Robertson et al. (2012a)
HD 155358 c 1.02±0.02 0.83±0.05 24.9±1.0 391.9±1.0 0.16±0.1 Robertson et al. (2012a)
HD 156279 b 0.49±0.01 9.58±0.64 578±20.0 131.05±0.54 0.708±0.018 Dı´az et al. (2012)
HD 156411 b 1.86±0.06 0.72±0.06 14±0.8 842.2±14.5 0.22±0.08 Naef et al. (2010)
HD 158038 b 1.52±0.08 1.84±0.26 33.9±3.3 521.0±6.9 0.291±0.093 Johnson et al. (2011b)
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HD 158996 b 2.75±0.1 24.25±2.31 207±14.0 820.2±14.0 0.13±0.05 Bang et al. (2018)
HD 159243 b 0.11±0.0 1.09±0.07 91.1±2.1 12.62±0.0 0.02±0.018 Moutou et al. (2014)
HD 159243 c 0.79±0.03 1.83±0.16 56.6±3.3 248.4±4.9 0.075±0.05 Moutou et al. (2014)
HD 159868 b 2.25±0.06 2.11±0.13 38.3±1.1 1178.4±8.8 0.01±0.03 Wittenmyer et al. (2012)
HD 159868 c 1.01±0.03 0.73±0.06 20.1±1.1 352.3±1.3 0.15±0.05 Wittenmyer et al. (2012)
HD 1605 b 1.49±0.04 0.98±0.07 19.8±1.0 577.9±5.25 0.078±0.058 Harakawa et al. (2015)
HD 1605 c 3.54±0.11 3.53±0.22 46.5±1.35 2111.0±37.0 0.098±0.027 Harakawa et al. (2015)
HD 160508 b 0.67±0.02 47.36±3.01 1825.3±2.7 178.9±0.01 0.597±0.001 Wilson et al. (2016)
HD 16175 b 2.12±0.06 5.05±0.69 94±11.0 990.0±20.0 0.39±0.11 Peek et al. (2009)
HD 162004 b 4.36±0.13 1.51±0.12 21±1.0 3117.0±42.0 0.4±0.05 Endl et al. (2016)
HD 162020 b 0.07±0.0 14.27±0.64 1813±4.0 8.43±0.0 0.277±0.002 Udry et al. (2002)
HD 163607 b 0.37±0.01 0.8±0.06 51.1±1.4 75.29±0.02 0.73±0.02 Giguere et al. (2012)
HD 163607 c 2.46±0.08 2.37±0.17 40.4±1.3 1314.0±8.0 0.12±0.06 Giguere et al. (2012)
HD 164427 b 0.46±0.01 45.74±1.07 2231.1±12.55 108.54±0.0 0.551±0.002 Sahlmann et al. (2011)
HD 164509 b 0.87±0.03 0.47±0.1 14.2±2.7 282.4±3.8 0.26±0.14 Giguere et al. (2012)
HD 164604 b 1.3±0.06 2.66±1.14 77±32.0 606.4±9.0 0.24±0.14 Arriagada et al. (2010)
HD 164922 b 2.15±0.05 0.35±0.02 7.15±0.31 1201.1±5.55 0.126±0.05 Fulton et al. (2016)
HD 165155 b 1.08±0.02 2.58±0.15 75.8±3.0 434.5±2.1 0.2±0.03 Jenkins et al. (2017)
HD 1666 b 0.92±0.02 6.28±0.42 199.4±7.15 270.0±0.85 0.63±0.03 Harakawa et al. (2015)
HD 166724 b 5.39±0.43 3.5±0.24 71±1.7 5144.0±586.0 0.734±0.02 Marmier et al. (2013)
HD 16702 b 0.34±0.0 48.01±1.21 2423.7±3.0 72.83±0.0 0.137±0.002 Dı´az et al. (2012)
HD 167042 b 1.24±0.06 1.51±0.16 32.16±1.32 420.77±3.3 0.089±0.046 Bowler et al. (2010)
HD 167215 b 1.47±0.26 87.47±20.75 2143±460.0 632.0±169.5 0.37±0.095 Dı´az et al. (2012)
HD 167665 b 5.47±0.06 49.42±1.13 609.5±3.3 4451.8±27.45 0.34±0.005 Sahlmann et al. (2011)
HD 168443 b 0.3±0.01 7.99±0.45 475.54±0.88 58.11±0.0 0.529±0.001 Wright et al. (2009a)
HD 168443 c 2.9±0.08 17.95±1.02 298.14±0.61 1748.2±1.0 0.211±0.002 Wright et al. (2009a)
HD 1690 b 1.77±0.15 11.01±2.53 190±29.0 533.0±1.7 0.64±0.04 Moutou et al. (2011)
HD 169830 b 0.8±0.02 2.81±0.13 80.7±0.9 225.62±0.22 0.31±0.01 Mayor et al. (2004)
HD 169830 c 3.55±0.31 3.95±0.36 54.3±3.6 2102.0±264.0 0.33±0.02 Mayor et al. (2004)
HD 170469 b 2.25±0.09 0.68±0.12 12±1.9 1145.0±18.0 0.11±0.08 Fischer et al. (2007)
HD 17092 b 1.34±0.07 5.17±0.59 82.4±3.2 359.9±2.4 0.166±0.052 Niedzielski et al. (2007)
HD 171028 b 1.33±0.04 1.95±0.12 58±0.4 538.0±2.0 0.61±0.01 Santos et al. (2007)
HD 171238 b 2.55±0.09 2.62±0.19 52.2±1.8 1523.0±42.5 0.4±0.063 Se´gransan et al. (2010)
HD 17156 b 0.16±0.0 3.15±0.19 279.8±0.06 21.22±0.0 0.682±0.004 Barbieri et al. (2009)
HD 17289 b 1.35±0.02 49.5±1.23 1414.5±10.0 562.1±0.4 0.532±0.004 Sahlmann et al. (2011)
HD 173416 b 1.26±0.04 3.19±0.24 51.8±2.0 323.6±2.2 0.21±0.04 Liu et al. (2009)
HD 174457 b 1.75±0.02 56.85±1.44 1250±10.0 840.8±0.05 0.23±0.01 Nidever et al. (2002)
HD 175167 b 2.44±0.09 8.06±2.86 161±55.0 1290.0±22.0 0.54±0.09 Arriagada et al. (2010)
HD 175370 b 1.46±0.07 10.2±2.14 133±25.0 349.5±4.5 0.22±0.1 Hrudkova´ et al. (2017)
HD 175541 b 0.93±0.04 0.5±0.09 14±2.0 297.3±6.0 0.33±0.2 Johnson et al. (2007)
HD 17674 b 1.43±0.04 0.89±0.05 21.1±0.55 623.8±1.55 0.0±0.13 Rey et al. (2017)
HD 177830 b 1.2±0.06 1.43±0.15 31.6±0.6 406.6±0.4 0.001±0.004 Meschiari et al. (2011)
HD 178911 B b 0.34±0.01 6.96±0.37 343.3±1.0 71.48±0.0 0.114±0.003 Wittenmyer et al. (2009)
HD 179949 b 0.04±0.0 0.91±0.06 112.6±1.8 3.09±0.0 0.022±0.015 Butler et al. (2006)
HD 180314 b 1.32±0.07 18.63±1.91 340.8±3.3 396.03±0.62 0.257±0.01 Sato et al. (2010)
HD 180902 b 1.34±0.07 1.47±0.23 30.7±3.7 479.0±13.0 0.09±0.11 Johnson et al. (2010c)
HD 181342 b 1.72±0.1 2.94±0.37 52.3±3.7 663.0±29.0 0.177±0.057 Johnson et al. (2010c)
HD 181433 c 1.84±0.12 0.7±0.09 16.2±0.4 962.0±15.0 0.28±0.02 Bouchy et al. (2009)
HD 181433 d 3.16±0.25 0.58±0.09 11.3±0.9 2172.0±158.0 0.48±0.05 Bouchy et al. (2009)
24 Goda & Matsuo
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HD 181720 b 1.84±0.04 0.37±0.02 8.4±0.4 956.0±14.0 0.26±0.06 Santos et al. (2010)
HD 183263 b 1.51±0.04 3.65±0.26 84±3.7 626.5±1.1 0.357±0.009 Wright et al. (2009a)
HD 183263 c 4.35±0.16 3.55±0.36 46.3±3.7 3070.0±110.0 0.239±0.064 Wright et al. (2009a)
HD 18445 b 1.21±0.02 244.0±0.0 - 554.58±1.25 0.558±0.067 Halbwachs et al. (2000)
HD 185269 b 0.08±0.0 0.99±0.07 91±4.5 6.84±0.0 0.3±0.04 Johnson et al. (2006b)
HD 187085 b 2.04±0.06 0.82±0.05 17±0.0 986.0±0.0 0.47±0.0 Jones et al. (2006)
HD 187123 b 0.04±0.0 0.51±0.03 69.4±0.45 3.1±0.0 0.01±0.006 Wright et al. (2009a)
HD 187123 c 4.85±0.38 1.96±0.18 25.5±1.5 3810.0±420.0 0.252±0.033 Wright et al. (2009a)
HD 18742 b 1.92±0.06 2.69±0.28 44.3±3.8 772.0±11.0 0.12±0.11 Johnson et al. (2011b)
HD 18757 b 21.89±2.3 34.25±2.88 665.8±5.6 39785.0±6205.0 0.943±0.007 Bouchy et al. (2016)
HD 188015 b 1.2±0.03 1.48±0.1 37.6±1.2 461.2±2.7 0.137±0.026 Butler et al. (2006)
HD 189310 b 0.11±0.0 24.74±0.76 2606±2.8 14.19±0.0 0.359±0.001 Sahlmann et al. (2011)
HD 190228 b 2.17±0.06 4.13±0.28 91.4±3.0 1136.1±9.9 0.531±0.028 Wittenmyer et al. (2009)
HD 190360 b 4.03±0.12 1.58±0.1 23.24±0.46 2915.0±29.0 0.313±0.019 Wright et al. (2009a)
HD 190647 b 2.07±0.06 1.9±0.13 36.4±1.2 1038.1±4.9 0.18±0.02 Naef et al. (2007)
HD 190984 b 5.78±1.27 3.47±0.52 48±1.0 4885.0±1600.0 0.57±0.1 Santos et al. (2010)
HD 191806 b 2.81±0.08 8.53±0.52 140.5±2.1 1606.3±7.2 0.259±0.017 Dı´az et al. (2016)
HD 192263 b 0.15±0.0 0.62±0.04 51.9±2.6 24.36±0.0 0.055±0.039 Butler et al. (2006)
HD 192699 b 1.06±0.03 2.03±0.16 49.3±2.9 345.53±1.7 0.129±0.046 Bowler et al. (2010)
HD 195019 b 0.14±0.0 3.72±0.21 271.5±1.5 18.2±0.0 0.014±0.004 Butler et al. (2006)
HD 196050 b 2.46±0.1 3.07±0.39 55±6.2 1321.0±54.0 0.3±0.0 Mayor et al. (2004)
HD 196067 b 5.03±0.26 6.97±6.02 104±88.0 3638.0±208.5 0.66±0.135 Marmier et al. (2013)
HD 196885 A b 2.56±0.08 2.99±0.3 53.9±3.7 1333.0±15.0 0.48±0.06 Fischer et al. (2009)
HD 197037 b 2.04±0.06 0.78±0.07 15.5±1.0 1035.7±13.0 0.22±0.07 Robertson et al. (2012a)
HD 19994 b 1.26±0.04 1.27±0.12 29.3±2.1 466.2±1.7 0.063±0.062 Wittenmyer et al. (2009)
HD 200964 b 1.59±0.05 1.79±0.17 35.2±2.7 630.6±9.3 0.111±0.03 Johnson et al. (2011a)
HD 200964 c 1.9±0.06 1.23±0.15 22.1±2.3 829.0±21.0 0.113±0.076 Johnson et al. (2011a)
HD 202206 b 0.8±0.02 16.33±0.73 564.83±1.45 256.2±0.03 0.433±0.001 Correia et al. (2005)
HD 202206 c 2.36±0.06 2.25±0.15 42.71±2.0 1296.8±19.1 0.284±0.046 Correia et al. (2005)
HD 2039 b 2.21±0.07 6.0±1.01 153±22.0 1120.0±23.0 0.715±0.046 Wittenmyer et al. (2009)
HD 204313 b 3.07±0.09 3.5±0.27 57±3.0 1920.1±25.0 0.23±0.04 Robertson et al. (2012b)
HD 204313 d 3.98±0.18 0.35±0.09 23.7±4.0 2831.6±150.0 0.28±0.09 Robertson et al. (2012b)
HD 205739 b 0.9±0.03 1.5±0.15 42±3.0 279.8±0.1 0.27±0.07 Lo´pez-Morales et al. (2008)
HD 206610 b 1.6±0.08 2.15±0.23 40.7±1.9 610.0±13.0 0.229±0.058 Johnson et al. (2010c)
HD 20782 b 1.37±0.03 1.84±0.58 185.3±49.7 591.9±2.8 0.97±0.01 O’Toole et al. (2009)
HD 207832 b 0.58±0.02 0.58±0.06 22.1±2.0 161.97±0.88 0.13±0.115 Haghighipour et al. (2012)
HD 207832 c 2.14±0.09 0.75±0.16 15.3±3.1 1155.7±54.45 0.27±0.16 Haghighipour et al. (2012)
HD 208487 b 0.52±0.01 0.51±0.1 19.7±3.6 130.08±0.51 0.24±0.16 Butler et al. (2006)
HD 208527 b 2.67±0.09 16.19±1.1 155.4±3.2 875.5±5.8 0.08±0.04 Lee et al. (2013)
HD 20868 b 0.95±0.03 2.01±0.12 100.34±0.42 380.85±0.09 0.75±0.002 Moutou et al. (2009)
HD 208897 b 1.16±0.04 1.69±0.17 34.7±2.2 352.7±1.7 0.07±0.06 Yılmaz et al. (2017)
HD 209262 b 6.08±0.11 31.55±1.26 385±12.0 5431.2±114.98 0.347±0.009 Bouchy et al. (2016)
HD 209458 b 0.05±0.0 0.9±0.3 87.7±5.4 3.52±0.01 0.007±0.06 Nowak et al. (2013)
HD 210277 b 1.13±0.03 1.27±0.07 38.94±0.75 442.19±0.5 0.476±0.017 Butler et al. (2006)
HD 210702 b 1.1±0.03 1.72±0.15 39.3±2.5 354.8±1.1 0.094±0.052 Sato et al. (2012)
HD 211847 b 7.57±1.45 19.7±2.84 291.4±12.1 7929.4±2249.65 0.685±0.068 Sahlmann et al. (2011)
HD 212301 b 0.04±0.0 0.43±0.02 59.5±0.7 2.25±0.0 0.0±0.0 Lo Curto et al. (2006)
HD 212771 b 1.13±0.03 2.54±0.37 58.2±7.8 373.3±3.4 0.105±0.105 Johnson et al. (2010c)
HD 213240 b 1.98±0.08 4.31±0.31 91±3.0 951.0±42.0 0.45±0.04 Santos et al. (2001)
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HD 214823 b 3.32±0.09 21.01±1.14 281.4±3.7 1877.0±15.0 0.154±0.014 Dı´az et al. (2016)
HD 215497 c 1.29±0.05 0.33±0.04 10.1±0.65 567.94±2.7 0.49±0.04 Lo Curto et al. (2010)
HD 216435 b 2.52±0.1 1.21±0.12 19.6±1.5 1311.0±49.0 0.07±0.078 Butler et al. (2006)
HD 216437 b 2.4±0.09 1.95±0.35 34.6±5.7 1256.0±35.0 0.29±0.12 Mayor et al. (2004)
HD 216536 b 0.75±0.05 2.24±0.41 50±6.0 148.6±0.7 0.38±0.11 Niedzielski et al. (2015b)
HD 216770 b 0.46±0.01 0.67±0.06 30.9±1.9 118.45±0.55 0.37±0.06 Mayor et al. (2004)
HD 217107 b 0.07±0.0 1.38±0.09 139.204±0.92 7.13±0.0 0.127±0.005 Wright et al. (2009a)
HD 217107 c 5.3±0.24 2.58±0.2 35.7±1.31 4270.0±220.0 0.517±0.033 Wright et al. (2009a)
HD 217786 b 2.37±0.06 13.08±1.25 261±20.0 1319.0±4.0 0.4±0.05 Moutou et al. (2011)
HD 219077 b 6.06±0.19 9.92±0.55 181.4±0.8 5501.0±125.0 0.77±0.003 Marmier et al. (2013)
HD 219415 b 3.63±0.14 1.35±0.2 18.2±2.2 2093.3±32.7 0.4±0.09 Gettel et al. (2012b)
HD 219828 c 5.86±0.18 14.49±0.87 269.4±4.7 4791.0±75.0 0.812±0.003 Santos et al. (2016)
HD 220074 b 1.53±0.15 10.17±1.95 230.8±5.0 672.1±3.7 0.14±0.05 Lee et al. (2013)
HD 220689 b 3.35±0.13 1.06±0.11 16.4±1.5 2209.0±92.0 0.16±0.085 Marmier et al. (2013)
HD 220773 b 4.93±0.44 1.44±0.26 20±3.0 3724.7±463.0 0.51±0.1 Robertson et al. (2012a)
HD 220842 b 0.72±0.02 3.01±0.18 108.1±1.2 218.47±0.19 0.404±0.009 He´brard et al. (2016)
HD 221287 b 1.21±0.04 2.91±0.56 71±13.0 456.1±6.75 0.08±0.11 Naef et al. (2007)
HD 221585 b 2.31±0.09 1.62±0.15 27.9±1.6 1173.0±16.0 0.123±0.069 Dı´az et al. (2016)
HD 222076 b 2.04±0.09 1.96±0.21 31.9±2.3 871.0±19.0 0.08±0.05 Wittenmyer et al. (2017a)
HD 222155 b 5.15±0.46 2.04±0.5 24.2±5.6 3999.0±505.0 0.16±0.245 Boisse et al. (2012)
HD 222582 b 1.35±0.04 7.72±0.48 276.3±7.0 572.38±0.61 0.725±0.012 Butler et al. (2006)
HD 224538 b 2.4±0.06 5.88±0.31 107±2.4 1189.1±5.1 0.464±0.022 Jenkins et al. (2017)
HD 224693 b 0.19±0.01 0.7±0.06 40.2±2.0 26.73±0.02 0.05±0.03 Johnson et al. (2006a)
HD 22781 b 1.15±0.02 13.31±0.4 726.4±7.1 528.07±0.14 0.819±0.002 Dı´az et al. (2012)
HD 23079 b 1.58±0.04 2.4±0.14 54.9±1.1 730.6±5.7 0.102±0.031 Butler et al. (2006)
HD 23127 b 2.39±0.08 1.5±0.12 27.5±1.0 1214.0±9.0 0.44±0.07 O’Toole et al. (2007)
HD 231701 b 0.56±0.02 1.8±0.25 64±8.0 141.6±2.8 0.1±0.08 Fischer et al. (2007)
HD 233604 b 0.81±0.03 7.81±0.6 177.8±4.3 192.0±0.22 0.05±0.03 Nowak et al. (2013)
HD 23596 b 2.84±0.09 8.11±0.54 127±2.0 1561.0±12.0 0.266±0.014 Wittenmyer et al. (2009)
HD 238914 b 6.9±0.32 8.76±1.3 71±9.0 4100.0±225.0 0.56±0.06 Adamo´w et al. (2018)
HD 240210 b 1.82±0.12 13.61±1.75 161.89±3.49 501.75±2.33 0.15±0.02 Niedzielski et al. (2009b)
HD 240237 b 2.52±0.18 9.17±1.85 91.5±12.8 745.7±13.8 0.4±0.1 Gettel et al. (2012a)
HD 24040 b 4.66±0.14 4.14±0.28 51.8±1.6 3490.0±25.0 0.047±0.02 Feng et al. (2015)
HD 24064 b 2.0±0.07 22.55±1.89 251±9.3 535.6±3.0 0.35±0.08 Lee et al. (2015)
HD 25171 b 3.0±0.2 0.94±0.23 15±3.6 1845.0±167.0 0.08±0.06 Moutou et al. (2011)
HD 2638 b 0.04±0.0 0.45±0.02 67.4±0.4 3.44±0.0 0.0±0.0 Moutou et al. (2005)
HD 27442 b 1.22±0.06 1.44±0.16 32.2±1.4 428.1±1.1 0.06±0.043 Butler et al. (2006)
HD 27631 b 3.25±0.1 1.45±0.14 23.7±1.9 2208.0±66.0 0.12±0.06 Marmier et al. (2013)
HD 27894 b 0.13±0.01 0.71±0.09 59.8±0.7 18.02±0.02 0.047±0.01 Trifonov et al. (2017)
HD 27894 d 5.61±0.37 5.74±0.99 79.76±8.82 5174.0±126.5 0.389±0.058 Trifonov et al. (2017)
HD 28185 b 0.99±0.03 5.52±0.33 158.8±4.2 356.9±0.6 0.092±0.019 Wittenmyer et al. (2009)
HD 28254 b 2.22±0.08 1.24±0.16 37.3±3.0 1116.0±26.0 0.81±0.035 Naef et al. (2010)
HD 283668 b 3.24±0.09 53.33±3.31 1243±24.5 2558.0±8.0 0.577±0.011 Wilson et al. (2016)
HD 285507 b 0.06±0.0 0.97±0.11 125.8±2.3 6.09±0.0 0.086±0.019 Quinn et al. (2014)
HD 28678 b 1.23±0.04 1.67±0.15 33.5±2.2 387.1±3.4 0.168±0.07 Johnson et al. (2011b)
HD 29021 b 2.29±0.05 2.47±0.12 56.4±0.9 1362.3±4.3 0.459±0.008 Rey et al. (2017)
HD 290327 b 3.39±0.17 2.49±0.22 41.3±2.9 2443.0±161.0 0.08±0.055 Naef et al. (2010)
HD 2952 b 1.18±0.04 1.48±0.22 26.3±3.6 311.6±1.8 0.129±0.092 Sato et al. (2013b)
HD 29587 b 2.41±0.04 48.62±8.21 1020±160.0 1481.0±22.0 0.33±0.15 Mazeh et al. (1996)
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HD 30177 b 3.71±0.11 8.63±0.51 126.1±1.9 2532.5±10.6 0.189±0.014 Wittenmyer et al. (2017b)
HD 30177 c 7.25±0.48 3.27±0.4 35.8±3.4 6921.0±621.0 0.35±0.1 Wittenmyer et al. (2017b)
HD 30246 b 1.94±0.02 53.91±28.67 2035±1080.0 990.7±5.6 0.838±0.008 Dı´az et al. (2012)
HD 30339 b 0.12±0.0 75.51±1.63 5940±10.0 15.08±0.0 0.25±0.001 Nidever et al. (2002)
HD 30501 b 2.96±0.04 78.02±2.65 1703.1±26.0 2073.6±2.95 0.532±0.004 Sahlmann et al. (2011)
HD 30562 b 2.31±0.08 1.36±0.1 36.8±1.1 1159.2±2.8 0.778±0.013 Marmier et al. (2013)
HD 30669 b 2.7±0.1 0.47±0.07 8.6±1.1 1684.0±61.0 0.18±0.15 Moutou et al. (2015)
HD 30856 b 2.14±0.1 2.04±0.23 31.9±2.7 912.0±41.0 0.117±0.123 Johnson et al. (2011b)
HD 31253 b 1.26±0.04 0.5±0.1 12±2.0 466.0±3.0 0.3±0.2 Meschiari et al. (2011)
HD 32518 b 0.78±0.03 5.67±0.52 115.83±4.67 157.54±0.38 0.01±0.03 Do¨llinger et al. (2009b)
HD 3277 b 0.24±0.0 62.28±1.76 4076.4±3.45 46.15±0.0 0.285±0.001 Sahlmann et al. (2011)
HD 32963 b 3.49±0.1 0.73±0.05 11.1±0.4 2372.0±26.0 0.07±0.04 Rowan et al. (2016)
HD 330075 b 0.04±0.0 0.69±0.03 107±0.7 3.39±0.0 0.0±0.0 Pepe et al. (2004)
HD 33142 b 1.05±0.04 1.32±0.15 30.4±2.5 326.6±3.9 0.12±0.1 Johnson et al. (2011b)
HD 33283 b 0.15±0.0 0.35±0.03 25.2±2.0 18.18±0.01 0.48±0.05 Johnson et al. (2006a)
HD 33564 b 1.12±0.01 9.03±0.27 232±5.0 388.0±3.0 0.34±0.02 Galland et al. (2005)
HD 33844 b 1.6±0.07 1.96±0.21 33.5±2.0 551.4±7.8 0.15±0.07 Wittenmyer et al. (2016a)
HD 33844 c 2.24±0.11 1.77±0.26 25.4±2.9 916.0±29.5 0.13±0.1 Wittenmyer et al. (2016a)
HD 34445 b 2.12±0.06 0.65±0.05 12.01±0.52 1056.7±4.7 0.014±0.035 Vogt et al. (2017)
HD 34445 g 6.51±1.16 0.39±0.1 4.08±0.98 5700.0±1500.0 0.032±0.08 Vogt et al. (2017)
HD 35759 b 0.39±0.01 3.79±0.22 173.9±1.3 82.47±0.02 0.389±0.006 He´brard et al. (2016)
HD 37124 b 0.53±0.01 0.66±0.03 28.5±0.78 154.38±0.09 0.054±0.028 Wright et al. (2011)
HD 37124 c 1.69±0.03 0.63±0.06 15.4±1.2 885.5±5.1 0.125±0.055 Wright et al. (2011)
HD 37124 d 2.77±0.07 0.67±0.08 12.8±1.3 1862.0±38.0 0.16±0.14 Wright et al. (2011)
HD 37605 b 0.28±0.01 2.78±0.17 202.99±0.72 55.01±0.0 0.677±0.002 Wang et al. (2012)
HD 37605 c 3.8±0.13 3.33±0.21 48.9±0.86 2720.0±57.0 0.013±0.015 Wang et al. (2012)
HD 38283 b 1.01±0.03 0.33±0.04 10±0.8 363.2±1.6 0.41±0.16 Tinney et al. (2011)
HD 38529 b 0.13±0.0 0.83±0.04 57±1.2 14.31±0.0 0.244±0.028 Wittenmyer et al. (2009)
HD 38529 c 3.64±0.09 12.54±0.61 169±1.5 2146.1±5.5 0.355±0.007 Wittenmyer et al. (2009)
HD 38801 b 1.64±0.06 9.96±0.79 200±3.9 696.3±2.7 0.0±0.0 Harakawa et al. (2010)
HD 39091 b 3.35±0.13 10.08±0.58 196.4±1.3 2151.0±85.0 0.64±0.007 Butler et al. (2006)
HD 39392 b 1.16±0.03 15.0±0.69 374.2±2.35 394.3±1.3 0.394±0.008 Wilson et al. (2016)
HD 40956 b 1.65±0.05 3.97±0.28 68±2.0 578.6±3.3 0.24±0.05 Jeong et al. (2018)
HD 40979 b 0.87±0.03 4.21±0.35 119.4±2.2 264.15±0.23 0.252±0.014 Wittenmyer et al. (2009)
HD 41004 A b 1.84±0.07 2.99±2.07 99±60.0 963.0±38.0 0.74±0.2 Zucker et al. (2004)
HD 41004 B b 0.02±0.0 27.9±0.93 6114±71.0 1.33±0.0 0.269±0.034 Zucker et al. (2004)
HD 4113 b 1.28±0.03 1.67±0.12 97.1±3.8 526.62±0.3 0.903±0.005 Tamuz et al. (2008)
HD 42012 b 1.67±0.04 1.64±0.09 39±0.9 857.5±6.25 0.0±0.2 Rey et al. (2017)
HD 4203 b 1.2±0.04 1.91±0.14 52.82±1.5 437.05±0.27 0.52±0.02 Kane et al. (2014)
HD 4203 c 7.42±3.33 2.27±0.66 22.2±3.71 6700.0±4500.0 0.24±0.13 Kane et al. (2014)
HD 4208 b 1.64±0.04 0.8±0.05 19.06±0.73 828.0±8.1 0.052±0.04 Butler et al. (2006)
HD 4313 b 1.11±0.05 2.06±0.2 46.9±1.9 356.0±2.6 0.041±0.037 Johnson et al. (2010c)
HD 43197 b 0.93±0.03 0.62±0.15 32.4±7.1 327.8±1.2 0.83±0.03 Naef et al. (2010)
HD 43691 b 0.24±0.01 2.42±0.12 124±2.0 36.96±0.02 0.14±0.02 da Silva et al. (2007)
HD 43848 b 3.35±0.79 25.04±5.39 570.1±48.1 2371.0±840.0 0.69±0.12 Minniti et al. (2009)
HD 44219 b 1.21±0.04 0.62±0.11 19.4±3.0 472.3±5.65 0.61±0.08 Naef et al. (2010)
HD 45350 b 1.95±0.06 1.87±0.13 57.4±1.8 962.1±4.4 0.764±0.011 Endl et al. (2006)
HD 45364 c 0.91±0.02 0.68±0.03 21.92±0.43 342.85±0.28 0.097±0.012 Correia et al. (2009)
HD 45652 b 0.24±0.01 0.52±0.06 33.1±2.5 43.6±0.2 0.38±0.06 Santos et al. (2008)
27
Planet 1a (au) 1Mp sin i (MJ) K (m/s) P (days) e Reference
HD 47186 c 2.42±0.1 0.36±0.08 6.65±1.43 1353.6±57.1 0.249±0.073 Bouchy et al. (2009)
HD 4732 b 1.14±0.04 2.16±0.21 47.3±3.5 360.2±1.4 0.13±0.06 Sato et al. (2013a)
HD 4732 c 4.39±0.16 2.15±0.24 24.4±2.2 2732.0±81.0 0.23±0.07 Sato et al. (2013a)
HD 47366 b 1.18±0.04 1.65±0.19 33.6±3.2 363.3±2.45 0.089±0.07 Sato et al. (2016)
HD 47366 c 1.8±0.05 1.76±0.17 30.1±2.1 684.7±4.95 0.278±0.08 Sato et al. (2016)
HD 4747 b 9.35±0.63 47.0±2.85 703.3±16.55 11593.2±1118.1 0.723±0.013 Sahlmann et al. (2011)
HD 47536 b 2.06±0.11 8.47±1.24 113±11.0 712.13±0.31 0.2±0.08 Setiawan et al. (2003)
HD 48265 b 1.81±0.1 1.56±0.34 29±6.0 762.0±50.0 0.24±0.1 Minniti et al. (2009)
HD 50499 b 3.85±0.17 1.7±0.26 22.9±3.0 2482.7±110.0 0.23±0.14 Vogt et al. (2005)
HD 50554 b 2.29±0.07 4.51±0.48 91.5±7.6 1224.0±12.0 0.444±0.048 Butler et al. (2006)
HD 51813 b 2.52±0.03 44.34±1.15 1150±11.0 1437.0±13.0 0.735±0.003 Wilson et al. (2016)
HD 52265 b 0.5±0.02 21.14±0.11 - 119.1±0.4 0.0±0.1 Wittenmyer et al. (2013)
HD 52265 c 0.32±0.01 20.35±0.09 - 59.9±0.2 0.05±0.1 Wittenmyer et al. (2013)
HD 52756 b 0.26±0.0 57.92±1.75 4948.8±3.05 52.87±0.0 0.678±0.0 Sahlmann et al. (2011)
HD 5319 b 1.67±0.06 1.76±0.13 31.6±1.2 641.0±2.0 0.02±0.03 Giguere et al. (2015)
HD 5319 c 2.07±0.07 1.15±0.11 18.8±1.3 886.0±8.0 0.15±0.06 Giguere et al. (2015)
HD 53680 b 2.57±0.02 54.61±0.94 1239.8±4.05 1688.6±1.1 0.475±0.002 Sahlmann et al. (2011)
HD 5583 b 0.64±0.02 8.62±0.59 225.8±4.25 139.35±0.22 0.076±0.046 Niedzielski et al. (2016a)
HD 5608 b 1.93±0.09 1.39±0.16 23.5±1.6 792.6±7.7 0.19±0.061 Sato et al. (2012)
HD 564 b 1.2±0.03 0.33±0.02 8.79±0.45 492.3±2.3 0.096±0.067 Moutou et al. (2015)
HD 56709 b 3.96±0.04 71.86±1.35 896±4.0 2499.0±5.6 0.106±0.006 Wilson et al. (2016)
HD 5891 b 0.79±0.03 8.09±0.62 178.5±4.1 177.11±0.32 0.066±0.022 Johnson et al. (2011b)
HD 59686 A b 1.16±0.07 7.91±1.05 136.9±4.2 299.36±0.28 0.05±0.025 Ortiz et al. (2016)
HD 60532 b 0.74±0.02 0.99±0.07 29.3±1.4 201.83±0.6 0.28±0.03 Desort et al. (2008)
HD 60532 c 1.54±0.04 2.34±0.14 46.4±1.7 604.0±9.0 0.02±0.02 Desort et al. (2008)
HD 62509 b 1.72±0.07 2.64±0.24 41±1.6 589.64±0.81 0.02±0.03 Hatzes et al. (2006)
HD 63454 b 0.04±0.0 0.38±0.02 64.19±1.65 2.82±0.0 0.0±0.022 Kane et al. (2011)
HD 63765 b 0.94±0.02 0.64±0.05 20.9±1.3 358.0±1.0 0.24±0.043 Se´gransan et al. (2011)
HD 6434 b 0.15±0.0 0.43±0.02 34.2±1.1 22.0±0.0 0.17±0.03 Mayor et al. (2004)
HD 65216 b 1.3±0.03 21.27±0.07 - 572.4±2.1 0.0±0.02 Wittenmyer et al. (2013)
HD 65430 b 3.93±0.29 66.36±12.36 1110±200.0 3138.0±342.0 0.32±0.02 Nidever et al. (2002)
HD 66141 b 1.74±0.08 11.82±1.11 146.2±2.7 480.5±0.5 0.07±0.03 Lee et al. (2012b)
HD 66428 b 3.48±0.1 3.21±0.19 52.6±1.1 2293.9±6.4 0.44±0.013 Feng et al. (2015)
HD 6664 b 2.76±0.04 77.25±1.99 1417±4.0 1718.0±11.0 0.289±0.002 Wilson et al. (2016)
HD 67087 b 1.08±0.03 3.11±0.23 73.6±4.15 352.2±1.7 0.17±0.07 Harakawa et al. (2015)
HD 67087 c 3.87±0.21 4.91±5.38 93.3±96.1 2374.0±174.5 0.76±0.205 Harakawa et al. (2015)
HD 6718 b 3.53±0.19 1.54±0.13 24.1±1.5 2496.0±176.0 0.1±0.075 Naef et al. (2010)
HD 68402 b 2.16±0.08 2.96±0.34 54.7±5.3 1103.0±33.0 0.03±0.06 Jenkins et al. (2017)
HD 68988 b 0.07±0.0 1.84±0.13 184.7±3.7 6.28±0.0 0.125±0.009 Butler et al. (2006)
HD 70642 b 3.18±0.09 1.9±0.13 30.4±1.3 2068.0±39.0 0.034±0.043 Butler et al. (2006)
HD 7199 b 1.4±0.04 0.31±0.03 7.76±0.58 615.0±7.0 0.19±0.16 Dumusque et al. (2011)
HD 72659 b 4.78±0.13 3.21±0.21 41±1.3 3658.0±32.0 0.22±0.03 Moutou et al. (2011)
HD 72892 b 0.23±0.01 4.93±0.26 318.4±4.5 39.48±0.0 0.423±0.006 Jenkins et al. (2017)
HD 72946 b 6.25±0.09 58.12±1.63 776±9.0 5814.45±51.1 0.495±0.006 Bouchy et al. (2016)
HD 73256 b 0.04±0.0 1.69±0.07 269±8.0 2.55±0.0 0.029±0.02 Udry et al. (2003)
HD 73267 b 2.2±0.05 3.06±0.14 64.29±0.48 1260.0±7.0 0.256±0.009 Moutou et al. (2009)
HD 73526 b 0.67±0.02 2.42±0.16 82.7±2.5 188.9±0.1 0.29±0.03 Wittenmyer et al. (2014a)
HD 73526 c 1.07±0.03 2.41±0.18 65.1±2.6 379.1±0.5 0.28±0.05 Wittenmyer et al. (2014a)
HD 73534 b 3.05±0.22 1.09±0.17 16.2±1.1 1770.0±40.0 0.074±0.071 Valenti et al. (2009)
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HD 74014 b 7.12±0.12 49.05±1.07 617.5±2.3 6936.3±134.7 0.532±0.006 Sahlmann et al. (2011)
HD 74156 b 0.3±0.01 1.75±0.11 109.1±1.6 53.64±0.0 0.638±0.006 Wittenmyer et al. (2009)
HD 74156 c 3.77±0.12 7.74±0.49 112.6±1.3 2448.9±5.5 0.383±0.008 Wittenmyer et al. (2009)
HD 7449 b 2.3±0.06 1.27±0.51 41.59±15.16 1275.0±13.0 0.82±0.06 Dumusque et al. (2011)
HD 7449 c 4.97±0.26 2.0±0.45 30.04±6.31 4046.0±276.0 0.53±0.08 Dumusque et al. (2011)
HD 75289 b 0.05±0.0 0.46±0.03 54.9±1.8 3.51±0.0 0.2±0.029 Butler et al. (2006)
HD 75784 b 1.06±0.05 1.11±0.29 26.7±6.6 341.7±6.1 0.13±0.1 Giguere et al. (2015)
HD 75784 c 6.35±2.88 5.45±1.72 57±11.0 5040.0±3414.0 0.36±0.16 Giguere et al. (2015)
HD 75898 b 1.18±0.04 2.48±0.21 58.2±3.1 418.2±5.7 0.1±0.05 Robinson et al. (2007)
HD 76920 b 1.3±0.06 5.01±0.53 186.8±7.0 415.4±0.2 0.856±0.009 Wittenmyer et al. (2017c)
HD 77065 b 0.43±0.01 40.16±1.81 2817.1±1.6 119.11±0.0 0.694±0.0 Wilson et al. (2016)
HD 79498 b 3.14±0.1 1.35±0.1 26±1.0 1966.0±41.0 0.59±0.02 Robertson et al. (2012a)
HD 80606 b 0.46±0.01 4.13±0.25 481.9±2.1 111.45±0.0 0.935±0.002 Butler et al. (2006)
HD 81040 b 1.92±0.05 6.75±0.53 168±9.0 1001.7±7.0 0.526±0.042 Sozzetti et al. (2006)
HD 81688 b 0.81±0.02 2.7±0.14 58.58±0.97 184.02±0.18 0.0±0.0 Sato et al. (2008a)
HD 82886 b 1.28±0.03 1.87±0.1 39.31±0.55 439.7±0.48 0.053±0.063 Johnson et al. (2011b)
HD 82943 b 0.74±0.02 1.72±0.12 58.5±2.3 220.08±0.7 0.41±0.016 Baluev & Beauge´ (2014)
HD 82943 c 0.74±0.02 1.7±0.12 58.5±2.3 219.3±0.7 0.425±0.016 Baluev & Beauge´ (2014)
HD 83443 b 0.04±0.0 0.41±0.02 58.1±0.4 2.99±0.0 0.013±0.013 Mayor et al. (2004)
HD 8535 b 2.44±0.08 0.68±0.06 11.8±0.8 1313.0±28.0 0.15±0.07 Naef et al. (2010)
HD 8574 b 0.77±0.02 3.2±0.3 58.3±1.8 227.0±0.2 0.297±0.026 Wittenmyer et al. (2009)
HD 86081 b 0.03±0.0 1.52±0.1 207.7±0.8 2.14±0.0 0.008±0.004 Johnson et al. (2006a)
HD 86226 b 2.79±0.1 0.89±0.11 15.3±1.7 1695.0±58.0 0.15±0.09 Marmier et al. (2013)
HD 86264 b 2.83±0.1 6.57±2.03 132±17.0 1475.0±55.0 0.7±0.2 Fischer et al. (2009)
HD 8673 b 3.01±0.11 14.15±1.3 288±16.0 1634.0±17.0 0.723±0.016 Hartmann et al. (2010)
HD 86950 b 3.0±0.17 4.39±1.17 49±12.0 1270.0±57.0 0.17±0.16 Wittenmyer et al. (2017a)
HD 87646 A b 0.11±0.0 11.62±0.86 956±25.0 13.48±0.0 0.05±0.02 Ma et al. (2016)
HD 87646 A c 1.53±0.05 53.2±4.3 1370±54.0 674.0±4.0 0.5±0.02 Ma et al. (2016)
HD 87883 b 3.56±0.12 1.73±0.29 34.7±4.5 2754.0±87.0 0.53±0.12 Fischer et al. (2009)
HD 89307 b 3.27±0.11 1.78±0.17 28.9±2.2 2157.0±63.0 0.241±0.07 Fischer et al. (2009)
HD 89707 b 0.87±0.01 59.2±21.9 4189.5±1361.0 298.5±0.1 0.9±0.037 Sahlmann et al. (2011)
HD 89744 b 0.88±0.02 7.62±0.34 269.66±1.45 256.78±0.02 0.677±0.003 Wittenmyer et al. (2019)
HD 89744 c 7.92±1.65 4.98±4.29 45.1±38.5 6974.0±2161.0 0.29±0.12 Wittenmyer et al. (2019)
HD 9174 b 2.33±0.09 1.23±0.15 20.8±2.2 1179.0±34.0 0.12±0.05 Jenkins et al. (2017)
HD 92320 b 0.53±0.01 60.96±1.18 2574.3±6.6 145.4±0.01 0.323±0.001 Dı´az et al. (2012)
HD 92788 b 0.95±0.03 1.06±0.2 32.2±5.7 325.72±0.03 0.351±0.004 Wittenmyer et al. (2019)
HD 92788 c 9.18±0.63 11.7±0.78 108.5±0.6 9857.0±926.0 0.18±0.08 Wittenmyer et al. (2019)
HD 93083 b 0.5±0.01 0.41±0.03 18.3±0.5 143.58±0.6 0.14±0.03 Lovis et al. (2005)
HD 9446 b 0.19±0.01 0.69±0.06 46.6±3.0 30.05±0.03 0.2±0.06 He´brard et al. (2010b)
HD 9446 c 0.65±0.02 1.8±0.16 63.9±4.3 192.9±0.9 0.06±0.06 He´brard et al. (2010b)
HD 95089 b 1.4±0.08 1.16±0.15 23.5±1.9 507.0±16.0 0.157±0.086 Johnson et al. (2010c)
HD 95872 b 5.09±0.2 4.48±0.4 59±4.0 4375.0±169.0 0.06±0.04 Endl et al. (2016)
HD 96063 b 1.09±0.03 1.1±0.16 25.9±3.5 361.1±9.9 0.03±0.25 Johnson et al. (2011b)
HD 96127 b 2.26±0.22 10.1±2.18 104.8±10.6 647.3±16.8 0.3±0.1 Gettel et al. (2012a)
HD 96167 b 1.33±0.05 0.66±0.08 20.8±1.5 498.9±1.0 0.71±0.04 Peek et al. (2009)
HD 98219 b 1.21±0.07 1.73±0.2 41.2±1.9 436.9±4.5 0.211±0.042 Johnson et al. (2011b)
HD 98649 b 5.63±0.43 7.62±1.79 176±29.5 4951.0±536.0 0.85±0.05 Marmier et al. (2013)
HD 99109 b 1.11±0.03 0.5±0.08 14.1±2.2 439.3±5.6 0.09±0.16 Butler et al. (2006)
HD 99706 b 2.12±0.08 1.38±0.17 22.4±2.2 868.0±31.0 0.365±0.1 Johnson et al. (2011b)
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HIP 103019 b 1.64±0.03 52.6±1.82 1614.2±1.75 917.3±1.1 0.502±0.001 Sahlmann et al. (2011)
HIP 105854 b 0.89±0.08 9.73±1.8 178.1±10.0 184.2±0.5 0.02±0.03 Jones et al. (2014)
HIP 107773 b 0.69±0.02 1.78±0.16 42.7±2.7 144.3±0.5 0.09±0.06 Jones et al. (2015b)
HIP 109384 b 1.13±0.02 1.56±0.07 56.53±0.22 499.48±0.32 0.549±0.003 He´brard et al. (2016)
HIP 109600 b 0.71±0.02 2.7±0.12 98.6±0.5 232.08±0.15 0.163±0.006 He´brard et al. (2016)
HIP 11915 b 4.71±0.17 0.95±0.08 12.9±0.8 3830.0±150.0 0.1±0.07 Bedell et al. (2015)
HIP 12961 b 0.24±0.01 0.31±0.02 24.71±0.86 57.44±0.04 0.166±0.034 Forveille et al. (2011)
HIP 14810 b 0.07±0.0 3.86±0.21 424.48±0.44 6.67±0.0 0.143±0.001 Wright et al. (2009b)
HIP 14810 c 0.55±0.01 1.27±0.07 50.01±0.46 147.73±0.06 0.164±0.012 Wright et al. (2009b)
HIP 14810 d 1.89±0.05 0.57±0.04 12.03±0.49 952.0±15.0 0.173±0.037 Wright et al. (2009b)
HIP 5158 b 0.91±0.06 1.53±0.28 59.05±7.73 345.63±1.99 0.54±0.04 Feroz et al. (2011)
HIP 5158 c 8.0±1.95 15.39±10.3 170.54±110.17 9017.76±3180.74 0.14±0.1 Feroz et al. (2011)
HIP 57274 c 0.18±0.01 0.44±0.05 32.4±0.6 32.03±0.02 0.05±0.02 Fischer et al. (2012)
HIP 57274 d 1.04±0.06 0.56±0.07 18.2±0.5 431.7±8.5 0.27±0.05 Fischer et al. (2012)
HIP 63242 b 0.65±0.02 12.05±0.8 287.5±0.04 124.6±0.0 0.23±0.0 Jones et al. (2013)
HIP 65407 b 0.18±0.0 0.43±0.03 30.5±1.6 28.12±0.02 0.14±0.07 He´brard et al. (2016)
HIP 65407 c 0.32±0.01 0.79±0.05 41.5±1.9 67.3±0.08 0.12±0.04 He´brard et al. (2016)
HIP 65891 b 2.6±0.11 5.13±0.46 64.9±2.4 1084.5±23.2 0.13±0.05 Jones et al. (2015b)
HIP 67537 b 4.57±0.21 9.55±0.91 112.7±5.4 2556.6±97.05 0.59±0.035 Jones et al. (2017)
HIP 67851 b 0.46±0.02 1.21±0.1 45.5±1.6 88.9±0.1 0.46±0.02 Jones et al. (2015b)
HIP 67851 c 3.79±0.18 5.89±0.53 69±3.3 2131.8±88.3 0.17±0.06 Jones et al. (2015b)
HIP 75458 b 1.29±0.13 8.99±1.87 307.6±2.3 511.1±0.09 0.712±0.004 Butler et al. (2006)
HIP 79431 b 0.33±0.01 1.78±0.16 149.5±2.5 111.7±0.7 0.29±0.02 Apps et al. (2010)
HIP 8541 b 3.15±0.15 7.04±0.78 87.4±6.4 1560.2±53.9 0.16±0.06 Jones et al. (2016)
HIP 91258 b 0.06±0.0 1.06±0.06 130.9±1.7 5.05±0.0 0.024±0.014 Moutou et al. (2014)
HIP 97233 b 2.38±0.1 17.47±1.83 320.1±18.4 1058.8±6.7 0.61±0.03 Jones et al. (2015a)
HR 810 b 0.93±0.03 2.06±0.23 57.1±5.2 302.8±2.3 0.14±0.13 Butler et al. (2006)
KELT-4A b 0.04±0.0 0.92±0.08 108.6±7.4 2.99±0.0 0.03±0.028 Eastman et al. (2016)
KELT-6 c 2.41±0.13 3.76±0.31 65.7±2.5 1276.0±74.0 0.21±0.038 Damasso et al. (2015)
Kepler-424 c 0.73±0.02 7.14±0.69 246±17.0 223.3±2.1 0.318±0.059 Endl et al. (2014)
Kepler-432 c 1.21±0.04 2.54±0.81 73±20.0 411.0±2.05 0.64±0.135 Quinn et al. (2015)
Kepler-454 c 1.31±0.04 4.67±0.31 110.44±0.96 523.9±0.7 0.021±0.008 Gettel et al. (2016)
Kepler-48 e 1.85±0.04 2.06±0.1 45.83±0.8 982.0±8.0 0.0±0.0 Marcy et al. (2014)
Kepler-68 d 1.4±0.05 0.85±0.06 19.9±0.75 580.0±15.0 0.18±0.05 Gilliland et al. (2013)
Kepler-88 c 0.15±0.0 0.63±0.04 46.45±0.9 22.34±0.0 0.056±0.004 Nesvorny´ et al. (2013)
Kepler-94 c 1.58±0.03 9.48±0.68 262.7±13.9 820.0±3.0 0.38±0.05 Marcy et al. (2014)
M 67 SAND364 b 0.66±0.04 2.48±0.38 56.94±4.26 120.95±0.45 0.35±0.1 Brucalassi et al. (2017)
M 67 YBP1194 b 0.07±0.0 0.34±0.05 37.35±4.55 6.96±0.0 0.31±0.08 Brucalassi et al. (2017)
M 67 YBP1514 b 0.06±0.0 0.48±0.05 50.47±3.9 5.12±0.0 0.27±0.09 Brucalassi et al. (2017)
NGC 2423 3 b 2.22±0.14 11.89±1.66 137.6±9.1 714.3±5.3 0.21±0.07 Lovis & Mayor (2007)
NGC 4349 127 b 2.4±0.15 20.1±2.94 188±13.0 677.8±6.2 0.19±0.07 Lovis & Mayor (2007)
Pr 201 b 0.06±0.0 0.54±0.04 58.1±4.1 4.43±0.01 0.0±0.0 Quinn et al. (2012)
Pr 211 b 0.03±0.0 1.79±0.09 309.7±4.2 2.15±0.0 0.011±0.01 Malavolta et al. (2016)
Pr 211 c 5.36±2.33 7.37±2.04 138±7.0 4850.0±3155.0 0.71±0.11 Malavolta et al. (2016)
TYC 1422-614-1 b 0.82±0.03 3.58±0.38 82±6.05 198.4±0.42 0.06±0.04 Niedzielski et al. (2015a)
TYC 1422-614-1 c 1.64±0.06 14.37±1.15 233±4.25 559.3±1.2 0.048±0.017 Niedzielski et al. (2015a)
TYC 3318-01333-1 b 1.59±0.04 4.36±0.21 75.42±0.8 562.0±4.0 0.098±0.057 Adamo´w et al. (2018)
TYC 3667-1280-1 b 0.21±0.01 5.08±0.32 242.4±1.1 26.47±0.0 0.036±0.028 Niedzielski et al. (2016b)
TYC 4282-605-1 b 0.62±0.04 22.84±2.88 495.2±5.1 101.54±0.05 0.28±0.01 Gonza´lez-A´lvarez et al. (2017)
30 Goda & Matsuo
Planet 1a (au) 1Mp sin i (MJ) K (m/s) P (days) e Reference
WASP-41 c 1.06±0.02 3.09±0.17 94±3.0 421.0±2.0 0.294±0.024 Neveu-VanMalle et al. (2016)
WASP-47 c 1.13±0.04 3.49±0.28 94±3.0 421.0±2.0 0.294±0.024 Neveu-VanMalle et al. (2016)
WASP-81 b 0.04±0.21 0.66±1.86 100.8±3.35 2.72±23.0 0.0±0.066 Triaud et al. (2017)
WASP-94 B b 0.03±0.0 0.61±0.04 86±2.7 2.01±0.0 0.0±0.0 Neveu-VanMalle et al. (2014)
XO-2S c 0.47±0.01 1.32±0.08 57.68±0.69 120.8±0.34 0.153±0.01 Desidera et al. (2014)
Xi Aql b 2.55±0.1 9.97±0.78 119.4±1.3 993.3±3.2 0.08±0.01 Sato et al. (2008a)
YBP401 b 0.05±0.0 0.42±0.05 49.29±5.5 4.09±0.0 0.16±0.08 Brucalassi et al. (2017)
alfpha Ari b 1.34±0.09 2.41±0.32 41.1±0.8 380.0±0.3 0.25±0.03 Lee et al. (2011)
beta Cnc b 2.05±0.07 11.83±1.09 133±8.8 605.2±4.0 0.08±0.02 Lee et al. (2014a)
beta Umi b 2.0±0.07 12.11±1.11 126.1±8.1 522.3±2.7 0.19±0.02 Lee et al. (2014a)
epsilon CrB b 1.62±0.08 10.36±0.99 129.4±2.0 417.9±0.5 0.11±0.03 Lee et al. (2012a)
epsilon Eridani b 3.31±0.31 1.01±0.18 18.6±2.9 2500.0±350.0 0.25±0.23 Butler et al. (2006)
epsilon Tau b 1.88±0.09 7.21±0.71 95.9±1.8 594.9±5.3 0.151±0.023 Sato et al. (2007)
eta Cet b 1.4±0.09 3.08±0.41 49.7±0.0 403.5±1.5 0.13±0.05 Trifonov et al. (2014)
eta Cet c 2.12±0.14 4.0±0.53 52.4±0.0 751.9±3.8 0.1±0.06 Trifonov et al. (2014)
gamma Cep b 2.15±0.16 1.79±0.29 27.5±1.5 905.57±3.08 0.12±0.05 Hatzes et al. (2003)
gamma Leo A b 1.72±0.07 18.29±1.5 208.3±4.3 428.5±1.25 0.144±0.046 Han et al. (2010)
gamma Lib b 1.43±0.04 1.36±0.15 22±2.2 415.2±1.85 0.21±0.1 Takarada et al. (2018)
gamma Lib c 2.5±0.06 6.08±0.35 73±2.1 964.6±3.1 0.057±0.031 Takarada et al. (2018)
kappa CrB b 2.64±0.1 1.68±0.15 23.6±1.1 1251.0±15.0 0.073±0.049 Sato et al. (2012)
ksi Aql b 0.68±0.03 2.83±0.23 65.4±1.7 136.75±0.25 0.0±0.0 Sato et al. (2008a)
mu Ara b 1.53±0.04 1.76±0.1 37.78±0.4 643.25±0.9 0.128±0.017 Pepe et al. (2007)
mu Ara d 0.94±0.03 0.55±0.04 14.91±0.59 310.55±0.83 0.067±0.012 Pepe et al. (2007)
mu Ara e 5.36±0.66 1.9±0.26 21.79±2.3 4205.8±758.9 0.098±0.063 Pepe et al. (2007)
mu Leo b 1.3±0.1 3.12±0.59 52±5.4 357.8±1.2 0.09±0.06 Lee et al. (2014a)
nu Oph b 1.7±0.07 19.95±1.71 286.5±1.8 530.32±0.35 0.126±0.006 Sato et al. (2012)
nu Oph c 5.63±0.24 22.71±1.98 180.5±3.1 3186.0±14.0 0.165±0.013 Sato et al. (2012)
omega Ser b 1.08±0.03 1.72±0.16 31.8±2.3 277.02±0.52 0.106±0.074 Sato et al. (2013b)
omicron CrB b 0.82±0.04 1.47±0.18 32.25±2.8 187.83±0.54 0.191±0.085 Sato et al. (2012)
omicron UMa b 3.19±0.1 2.67±0.23 33.6±2.1 1630.0±35.0 0.13±0.065 Sato et al. (2012)
sig Per b 2.04±0.07 8.43±0.84 96±6.5 579.8±2.4 0.3±0.1 Lee et al. (2014b)
tau Boo b 0.05±0.0 4.19±0.21 461.1±7.6 3.31±0.0 0.023±0.015 Butler et al. (2006)
upsilon And b 0.06±0.0 0.67±0.05 70.51±0.45 4.62±0.0 0.022±0.007 Curiel et al. (2011)
upsilon And c 2.49±0.1 4.05±0.32 68.14±0.45 1276.46±0.57 0.299±0.007 Curiel et al. (2011)
upsilon And d 0.82±0.03 1.94±0.16 56.26±0.52 241.26±0.06 0.26±0.008 Curiel et al. (2011)
upsilon And e 5.19±0.21 1.04±0.09 11.54±0.31 3848.86±0.74 0.005±0.0 Curiel et al. (2011)
1The semi-major axis and companion mass were calculated based on Equations (1) and (2).
2The lower limit of companion mass was applied as that listed in reference.
Table B. Parameters of stars hosting 569 original samples and param-
eters of radial-velocity observations used in this paper
Host-star [Fe/H] (dex) M∗ (M) σ (m/s) τ (years) Reference for σ and τ
11 Com -0.34±0.06 2.14±0.28 25.5 3.1 Liu et al. (2008)
11 UMi -0.13±0.04 3.4±0.76 27.5 3.5 Do¨llinger et al. (2009b)
14 And -0.29±0.03 2.38±0.29 20.3 4.1 Sato et al. (2008b)
14 Her 0.38±0.04 0.99±0.09 13.0 7.1 Wittenmyer et al. (2007)
15 Sagittae 0.05±0.07 1.08±0.04 b- b- Crepp et al. (2012)
16 Cyg B 0.09±0.01 1.01±0.08 7.3 16.0 Butler et al. (2006)
31
Host-star [Fe/H] (dex) M∗ (M) σ (m/s) τ (years) Reference for σ and τ
18 Del 0.0±0.03 1.76±0.18 15.4 4.8 Sato et al. (2008a)
24 Boo -0.77±0.03 2.72±0.21 26.51 13.2 Takarada et al. (2018)
24 Sex -0.01±0.05 1.4±0.16 5.0 5.2 Johnson et al. (2011a)
30 Ari B 0.12±0.08 1.25±0.17 135.0 6.1 Guenther et al. (2009)
4 Uma -0.19±0.03 2.52±0.35 28.8 2.5 Do¨llinger et al. (2007)
42 Dra -0.41±0.03 2.77±0.41 26.0 3.3 Do¨llinger et al. (2009a)
47 Uma 0.06±0.03 1.05±0.09 6.5 21.7 Gregory & Fischer (2010)
51 Peg 0.21±0.01 1.08±0.09 7.0 6.0 Butler et al. (2006)
55 Cnc 0.3±0.04 0.97±0.09 7.5 13.0 Endl et al. (2012)
6 Lyn -0.1±0.02 1.6±0.19 10.6 4.2 Sato et al. (2008b)
7 CMa 0.21±0.05 1.63±0.31 7.5 2.5 Wittenmyer et al. (2011)
70 Vir -0.03±0.02 1.05±0.09 6.1 7.2 Naef et al. (2004)
75 Cet 0.02±0.04 1.96±0.26 10.8 9.9 Sato et al. (2012)
8 Umi -0.03±0.02 2.39±0.17 17.2 5.2 Lee et al. (2015)
81 Cet -0.07±0.04 2.61±0.46 9.2 4.5 Sato et al. (2008b)
91 Aqr 0.0±0.05 2.14±0.43 18.9 11.4 Mitchell et al. (2013)
Aldebaran -0.24±0.03 3.28±0.31 98.0 32.9 Hatzes et al. (2015)
BD +48 738 -0.09±0.08 1.19±0.24 16.0 6.8 Gettel et al. (2012a)
BD +73 0275 -0.42±0.02 0.77±0.04 4.3 9.0 Wilson et al. (2016)
BD+03 2562 -0.71±0.09 2.61±0.28 69.8 11.4 Villaver et al. (2017)
BD+14 4559 0.17±0.06 0.84±0.1 11.4 3.5 Niedzielski et al. (2009b)
BD+15 2375 -0.22±0.08 2.07±0.25 22.82 11.2 Niedzielski et al. (2016a)
BD+15 2940 -0.15±0.03 2.07±0.25 17.89 6.5 Nowak et al. (2013)
BD+20 2457 -0.79±0.03 2.99±0.5 60.02 5.0 Niedzielski et al. (2009b)
BD+20 274 -0.32±0.04 2.9±0.55 35.8 7.0 Gettel et al. (2012b)
BD+24 4697 -0.11±0.02 0.76±0.04 3.5 1.4 Wilson et al. (2016)
BD+26 1888 0.02±0.04 0.76±0.06 4.7 4.0 Wilson et al. (2016)
BD+48 738 -0.09±0.08 2.13±0.51 16.0 6.8 Gettel et al. (2012a)
BD+49 828 -0.01±0.03 2.01±0.2 11.6 8.6 Niedzielski et al. (2015b)
BD-08 2823 0.0±0.08 0.75±0.07 4.3 5.0 He´brard et al. (2010a)
BD-10 3166 0.3±0.04 0.95±0.08 8.13 1.1 Butler et al. (2000)
BD-11 4672 -0.48±0.05 0.71±0.07 2.9 9.0 Moutou et al. (2015)
BD-17 63 0.01±0.08 0.77±0.07 4.1 4.8 Moutou et al. (2009)
GJ 179 0.12±0.09 0.35±0.04 9.51 9.9 Howard et al. (2010)
GJ 3021 0.13±0.03 0.93±0.07 19.2 1.3 Naef et al. (2001)
GJ 317 0.22±0.09 0.36±0.04 7.4 10.2 Anglada-Escude´ et al. (2012)
GJ 328 0.0±0.15 0.69±0.07 6.0 10.5 Robertson et al. (2013)
GJ 433 -0.17±0.09 0.41±0.04 2.39 11.7 Delfosse et al. (2013)
GJ 623 -0.15±0.1 0.38±0.04 51.0 8.8 Nidever et al. (2002)
GJ 676 A 0.08±0.2 0.5±0.06 1.38 4.9 Anglada-Escude´ & Tuomi (2012)
GJ 832 -0.17±0.09 0.4±0.04 3.57 15.3 Wittenmyer et al. (2014c)
GJ 849 0.22±0.09 0.36±0.04 21.5 10.9 Montet et al. (2014)
GJ 86 a-0.1±0.04 a0.84±0.04 b- b- Butler et al. (2006)
GJ 876 0.14±0.09 0.32±0.04 2.96 12.6 Rivera et al. (2010)
HAT-P-13 0.44±0.03 1.27±0.13 3.6 2.1 Winn et al. (2010)
HAT-P-17 0.05±0.03 0.87±0.06 3.07 3.1 Howard et al. (2012)
HATS-59 0.18±0.06 1.0±0.09 39.3 4.8 Sarkis et al. (2018)
HD 100655 0.07±0.03 2.09±0.24 11.2 4.4 Omiya et al. (2012)
HD 100777 0.25±0.02 1.0±0.08 1.7 2.3 Naef et al. (2007)
32 Goda & Matsuo
Host-star [Fe/H] (dex) M∗ (M) σ (m/s) τ (years) Reference for σ and τ
HD 101930 0.16±0.04 0.85±0.06 1.8 1.0 Lovis et al. (2005)
HD 102195 0.04±0.02 0.86±0.06 6.1 1.2 Melo et al. (2007)
HD 102272 -0.38±0.03 2.18±0.28 15.4 4.1 Niedzielski et al. (2009a)
HD 102329 0.05±0.04 1.75±0.26 7.2 4.5 Johnson et al. (2011b)
HD 102956 0.12±0.03 1.5±0.13 6.0 3.2 Johnson et al. (2010a)
HD 103720 -0.02±0.06 0.79±0.05 13.1 9.2 Moutou et al. (2015)
HD 103774 0.29±0.03 1.34±0.09 11.43 7.5 Lo Curto et al. (2013)
HD 10442 0.06±0.06 1.57±0.21 5.98 9.3 Giguere et al. (2015)
HD 104985 -0.35±0.11 1.64±0.4 26.6 6.1 Sato et al. (2008a)
HD 106252 -0.07±0.01 1.0±0.08 12.2 5.7 Wittenmyer et al. (2009)
HD 106270 0.06±0.02 1.36±0.1 8.4 4.1 Johnson et al. (2011b)
HD 10647 0.0±0.01 1.07±0.09 8.92 13.0 Marmier et al. (2013)
HD 106515 A 0.03±0.02 0.89±0.06 7.56 13.2 Marmier et al. (2013)
HD 10697 0.13±0.02 1.17±0.11 8.1 9.2 Wittenmyer et al. (2009)
HD 108341 0.04±0.06 0.82±0.06 1.5 10.3 Moutou et al. (2015)
HD 10844 a-0.13±0.04 a0.98±0.04 b- 12.8 Bouchy et al. (2016)
HD 108863 0.02±0.03 1.8±0.22 5.1 4.1 Johnson et al. (2011b)
HD 108874 0.22±0.04 1.01±0.09 4.0 8.7 Wright et al. (2009a)
HD 109246 0.1±0.05 1.03±0.1 7.7 3.1 Boisse et al. (2010)
HD 110014 0.14±0.05 2.27±0.65 19.4 5.0 Soto et al. (2015)
HD 110833 a0.02±0.04 a0.8±0.04 b- b- -
HD 111232 -0.43±0.02 0.81±0.05 4.7 3.6 Minniti et al. (2009)
HD 111591 0.07±0.04 1.66±0.17 21.9 10.4 Jeong et al. (2018)
HD 112758 a-0.33±0.04 a0.8±0.04 b- b- -
HD 113337 0.25±0.03 1.38±0.09 22.3 9.2 Borgniet et al. (2019)
HD 113538 -0.24±0.06 0.89±0.27 3.5 10.3 Moutou et al. (2015)
HD 113996 0.13±0.08 3.37±0.49 39.3 11.0 Jeong et al. (2018)
HD 114386 -0.09±0.01 0.74±0.04 10.2 4.2 Mayor et al. (2004)
HD 114613 0.19±0.01 1.26±0.12 3.9 15.4 Wittenmyer et al. (2014b)
HD 114729 -0.28±0.01 1.01±0.08 4.9 8.1 Butler et al. (2006)
HD 114762 -0.65±0.02 0.87±0.06 24.0 6.2 Butler et al. (2006)
HD 114783 0.03±0.04 0.82±0.06 6.3 8.8 Wittenmyer et al. (2009)
HD 11506 0.36±0.02 1.25±0.12 4.8 9.8 Giguere et al. (2015)
HD 116029 0.08±0.04 1.78±0.21 6.9 4.1 Johnson et al. (2011b)
HD 117207 0.22±0.02 1.04±0.08 4.4 8.1 Butler et al. (2006)
HD 11755 -0.74±0.02 3.34±0.23 27.7 4.7 Lee et al. (2015)
HD 118203 0.3±0.03 1.29±0.13 18.1 1.1 da Silva et al. (2006)
HD 119445 0.04±0.18 3.0±0.51 13.7 2.3 Omiya et al. (2009)
HD 11964 0.1±0.01 1.13±0.1 3.1 12.0 Wright et al. (2009a)
HD 11977 -0.16±0.04 1.92±0.27 29.1 5.1 Setiawan et al. (2005)
HD 120084 0.12±0.03 1.94±0.25 5.8 9.7 Sato et al. (2013b)
HD 121504 0.14±0.01 1.08±0.09 11.6 4.1 Mayor et al. (2004)
HD 122562 0.31±0.04 1.15±0.17 3.5 8.1 Wilson et al. (2016)
HD 12484 0.05±0.02 0.99±0.08 25.2 2.4 He´brard et al. (2016)
HD 125612 0.24±0.01 1.09±0.09 3.7 5.5 Lo Curto et al. (2010)
HD 12648 -0.57±0.02 2.86±0.2 29.8 4.6 Lee et al. (2015)
HD 12661 0.4±0.03 1.13±0.1 5.1 9.8 Wright et al. (2009a)
HD 126614 0.5±0.04 1.14±0.11 4.0 11.0 Howard et al. (2010)
HD 127506 a-0.24±0.04 a0.7±0.04 b- b- -
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HD 128311 -0.03±0.02 0.75±0.05 16.9 9.1 Wittenmyer et al. (2009)
HD 128356 0.25±0.06 0.85±0.1 3.0 3.5 Jenkins et al. (2017)
HD 129445 0.37±0.03 1.1±0.11 7.3 5.9 Arriagada et al. (2010)
HD 130322 -0.02±0.02 0.87±0.06 8.9 6.8 Wittenmyer et al. (2009)
HD 131496 0.12±0.03 1.61±0.17 6.3 4.0 Johnson et al. (2011b)
HD 131664 a0.22±0.04 a1.05±0.04 4.0 4.0 Moutou et al. (2009)
HD 13189 -0.5±0.14 2.44±1.43 50.0 3.6 Hatzes et al. (2005)
HD 132032 a0.15±0.04 a1.11±0.04 3.2 2.0 Wilson et al. (2016)
HD 132406 0.14±0.02 1.11±0.1 7.5 3.0 da Silva et al. (2007)
HD 132563B -0.06±0.04 1.12±0.04 12.7 10.0 Desidera et al. (2011)
HD 133131 A -0.31±0.02 0.92±0.07 9.38 12.2 Teske et al. (2016)
HD 133131 B -0.28±0.01 0.92±0.07 1.59 5.0 Teske et al. (2016)
HD 134113 -0.74±0.02 0.86±0.05 9.7 27.7 Wilson et al. (2016)
HD 134169 a-0.75±0.04 a0.88±0.04 4.0 1.0 Wilson et al. (2016)
HD 134987 0.25±0.02 1.08±0.09 3.3 13.2 Jones et al. (2010)
HD 136418 -0.09±0.03 1.31±0.11 5.0 2.8 Johnson et al. (2010c)
HD 137510 a0.45±0.04 a1.39±0.04 10.76 2.4 Dı´az et al. (2012)
HD 13908 0.01±0.04 1.31±0.09 5.3 4.4 Moutou et al. (2014)
HD 13931 0.08±0.02 1.05±0.09 3.31 12.0 Howard et al. (2010)
HD 139357 0.19±0.05 2.37±0.44 14.14 3.5 Do¨llinger et al. (2009a)
HD 14067 -0.08±0.04 2.06±0.23 14.3 5.2 Wang et al. (2014)
HD 140913 a-0.02±0.04 a1.04±0.04 510.0 11.6 Mazeh et al. (1996)
HD 141399 0.36±0.03 1.1±0.1 2.36 10.5 Vogt et al. (2014)
HD 141937 0.13±0.01 1.04±0.09 8.7 2.4 Udry et al. (2002)
HD 142 0.09±0.05 1.16±0.11 11.2 13.9 Wittenmyer et al. (2012)
HD 142022 0.19±0.03 0.97±0.08 10.8 5.9 Eggenberger et al. (2006)
HD 142245 0.13±0.04 1.53±0.2 4.8 4.0 Johnson et al. (2011b)
HD 142415 0.17±0.02 1.07±0.09 10.6 4.2 Mayor et al. (2004)
HD 143105 0.15±0.04 1.26±0.12 10.6 1.2 He´brard et al. (2016)
HD 143361 0.22±0.03 0.97±0.08 3.88 4.5 Minniti et al. (2009)
HD 14348 a0.23±0.04 a1.3±0.04 b- 16.9 Bouchy et al. (2016)
HD 143761 -0.2±0.01 0.98±0.08 2.57 9.2 Fulton et al. (2016)
HD 145377 0.12±0.01 1.07±0.09 15.3 3.0 Moutou et al. (2009)
HD 145457 -0.13±0.03 2.15±0.23 9.7 3.8 Sato et al. (2010)
HD 14651 a0.06±0.04 a0.92±0.04 5.26 3.9 Dı´az et al. (2012)
HD 147018 0.1±0.05 0.93±0.08 7.39 6.2 Se´gransan et al. (2010)
HD 147513 0.03±0.01 0.99±0.08 5.7 4.6 Mayor et al. (2004)
HD 147873 0.24±0.02 1.35±0.09 2.6 10.9 Jenkins et al. (2017)
HD 148156 0.25±0.02 1.2±0.11 3.69 5.9 Naef et al. (2010)
HD 148427 0.03±0.03 1.37±0.15 7.0 7.5 Fischer et al. (2009)
HD 149026 0.36±0.05 1.27±0.14 3.8 0.8 Sato et al. (2005)
HD 149143 0.32±0.02 1.24±0.12 4.72 0.8 Fischer et al. (2006)
HD 1502 -0.04±0.03 1.45±0.14 10.9 3.5 Johnson et al. (2011b)
HD 150706 -0.03±0.02 1.0±0.08 15.3 14.0 Boisse et al. (2012)
HD 152079 0.29±0.02 1.08±0.09 3.58 5.8 Arriagada et al. (2010)
HD 152581 -0.3±0.02 1.4±0.1 4.7 4.0 Johnson et al. (2011b)
HD 153950 -0.01±0.01 1.08±0.09 3.9 4.9 Moutou et al. (2009)
HD 154345 -0.13±0.02 0.87±0.06 2.7 10.4 Wright et al. (2008)
HD 154672 0.25±0.02 1.1±0.1 4.36 3.6 Lo´pez-Morales et al. (2008)
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HD 154697 a0.13±0.04 a0.96±0.04 7.82 10.8 Sahlmann et al. (2011)
HD 154857 -0.26±0.01 1.08±0.09 3.2 11.3 Wittenmyer et al. (2014b)
HD 155233 0.06±0.03 1.56±0.18 10.9 3.9 Wittenmyer et al. (2016b)
HD 155358 -0.62±0.02 0.91±0.06 6.14 10.2 Robertson et al. (2012a)
HD 156279 0.14±0.01 0.91±0.07 9.08 0.7 Dı´az et al. (2012)
HD 156411 -0.11±0.01 1.21±0.11 2.94 6.1 Naef et al. (2010)
HD 158038 0.16±0.05 1.71±0.25 4.7 4.0 Johnson et al. (2011b)
HD 158996 -0.2±0.1 4.11±0.41 57.8 6.6 Bang et al. (2018)
HD 159243 0.05±0.04 1.07±0.1 9.4 2.1 Moutou et al. (2014)
HD 159868 -0.08±0.01 1.09±0.09 5.8 9.4 Wittenmyer et al. (2012)
HD 1605 0.21±0.05 1.33±0.11 6.4 9.0 Harakawa et al. (2015)
HD 160508 0.01±0.02 1.26±0.12 6.9 3.4 Wilson et al. (2016)
HD 16175 0.37±0.03 1.3±0.09 9.2 4.3 Peek et al. (2009)
HD 162004 0.08±0.02 1.14±0.1 7.05 16.9 Endl et al. (2016)
HD 162020 -0.1±0.03 0.74±0.05 8.1 2.3 Udry et al. (2002)
HD 163607 0.22±0.02 1.15±0.11 2.9 6.0 Giguere et al. (2012)
HD 164427 a0.08±0.04 a1.07±0.04 7.12 10.7 Sahlmann et al. (2011)
HD 164509 0.24±0.02 1.11±0.1 4.9 5.9 Giguere et al. (2012)
HD 164604 0.12±0.07 0.79±0.11 7.5 6.1 Arriagada et al. (2010)
HD 164922 0.14±0.03 0.92±0.07 2.63 19.2 Fulton et al. (2016)
HD 165155 0.12±0.02 0.9±0.06 5.8 7.5 Jenkins et al. (2017)
HD 1666 0.39±0.04 1.44±0.1 35.6 8.7 Harakawa et al. (2015)
HD 166724 -0.09±0.03 0.79±0.05 3.76 11.0 Marmier et al. (2013)
HD 16702 a-0.25±0.04 a0.96±0.04 7.85 3.1 Dı´az et al. (2012)
HD 167042 0.03±0.04 1.45±0.21 7.68 5.2 Bowler et al. (2010)
HD 167215 a-0.41±0.04 a1.06±0.04 7.92 1.2 Dı´az et al. (2012)
HD 167665 a-0.19±0.04 a1.1±0.04 8.28 10.9 Sahlmann et al. (2011)
HD 168443 0.06±0.01 1.06±0.09 3.5 10.4 Wright et al. (2009a)
HD 1690 -0.29±0.06 2.6±0.65 29.0 7.0 Moutou et al. (2011)
HD 169830 0.18±0.02 1.35±0.09 8.9 4.1 Mayor et al. (2004)
HD 170469 0.3±0.02 1.16±0.13 4.18 7.0 Fischer et al. (2007)
HD 17092 0.05±0.04 2.45±0.39 16.0 3.2 Niedzielski et al. (2007)
HD 171028 -0.48±0.01 1.09±0.1 2.4 2.4 Santos et al. (2007)
HD 171238 0.17±0.07 0.95±0.08 10.25 6.8 Se´gransan et al. (2010)
HD 17156 0.23±0.04 1.2±0.11 3.97 1.1 Fischer et al. (2007)
HD 17289 a-0.12±0.04 a1.03±0.04 12.46 11.3 Sahlmann et al. (2011)
HD 173416 -0.15±0.03 2.55±0.25 18.5 3.5 Liu et al. (2009)
HD 174457 a-0.12±0.04 a1.01±0.04 2.3 b- Nidever et al. (2002)
HD 175167 0.28±0.02 1.17±0.12 6.91 5.0 Arriagada et al. (2010)
HD 175370 -0.52±0.07 3.42±0.46 47.4 5.3 Hrudkova´ et al. (2017)
HD 175541 -0.11±0.03 1.23±0.15 5.6 10.1 Johnson et al. (2007)
HD 17674 -0.16±0.02 1.0±0.08 8.24 18.4 Rey et al. (2017)
HD 177830 0.3±0.05 1.39±0.22 3.85 14.2 Meschiari et al. (2011)
HD 178911 B 0.2±0.03 1.0±0.08 9.1 9.3 Wittenmyer et al. (2009)
HD 179949 0.21±0.02 1.19±0.11 12.0 7.3 Butler et al. (2006)
HD 180314 0.11±0.04 1.96±0.3 12.9 3.9 Sato et al. (2010)
HD 180902 0.01±0.04 1.39±0.2 3.3 2.3 Johnson et al. (2010c)
HD 181342 0.15±0.04 1.54±0.24 4.7 2.3 Johnson et al. (2010c)
HD 181433 0.36±0.18 0.89±0.17 1.06 4.8 Bouchy et al. (2009)
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HD 181720 -0.53±0.01 0.91±0.06 1.37 6.1 Santos et al. (2010)
HD 183263 0.32±0.02 1.16±0.1 3.7 6.3 Wright et al. (2009a)
HD 18445 a-0.38±0.04 a0.77±0.04 b- b- -
HD 185269 0.14±0.03 1.35±0.1 10.1 2.1 Johnson et al. (2006b)
HD 187085 0.13±0.02 1.17±0.11 7.1 7.0 Jones et al. (2006)
HD 187123 0.13±0.01 1.05±0.09 2.5 9.7 Wright et al. (2009a)
HD 18742 -0.15±0.03 1.58±0.14 7.9 3.5 Johnson et al. (2011b)
HD 18757 a-0.35±0.04 a0.88±0.04 b- 16.8 Bouchy et al. (2016)
HD 188015 0.27±0.02 1.07±0.09 4.3 4.9 Butler et al. (2006)
HD 189310 a-0.07±0.04 a0.79±0.04 4.39 8.3 Sahlmann et al. (2011)
HD 190228 -0.24±0.01 1.06±0.09 7.4 10.3 Wittenmyer et al. (2009)
HD 190360 0.23±0.02 1.03±0.09 3.1 12.4 Wright et al. (2009a)
HD 190647 0.23±0.02 1.1±0.1 1.6 3.1 Naef et al. (2007)
HD 190984 -0.49±0.02 1.08±0.09 3.44 5.3 Santos et al. (2010)
HD 191806 0.3±0.02 1.14±0.1 14.7 14.3 Dı´az et al. (2016)
HD 192263 -0.07±0.02 0.77±0.05 7.7 7.0 Butler et al. (2006)
HD 192699 -0.2±0.02 1.32±0.11 10.5 5.0 Bowler et al. (2010)
HD 195019 0.07±0.01 1.09±0.09 16.0 7.3 Butler et al. (2006)
HD 196050 0.23±0.02 1.13±0.1 7.2 3.7 Mayor et al. (2004)
HD 196067 0.23±0.02 1.28±0.13 9.72 13.4 Marmier et al. (2013)
HD 196885 A 0.27±0.04 1.26±0.12 14.7 10.4 Fischer et al. (2009)
HD 197037 -0.16±0.03 1.06±0.09 8.0 10.8 Robertson et al. (2012a)
HD 19994 0.24±0.03 1.22±0.12 14.0 9.2 Wittenmyer et al. (2009)
HD 200964 -0.2±0.03 1.34±0.11 5.0 5.8 Johnson et al. (2011a)
HD 202206 0.29±0.02 1.04±0.07 9.81 2.2 Correia et al. (2005)
HD 2039 0.33±0.02 1.15±0.1 11.0 6.7 Wittenmyer et al. (2009)
HD 204313 0.18±0.02 1.05±0.09 7.8 8.2 Robertson et al. (2012b)
HD 205739 0.21±0.02 1.24±0.12 8.67 3.3 Lo´pez-Morales et al. (2008)
HD 206610 0.1±0.03 1.48±0.21 4.8 2.4 Johnson et al. (2010c)
HD 20782 -0.06±0.01 0.98±0.07 5.6 9.2 O’Toole et al. (2009)
HD 207832 0.14±0.02 0.98±0.08 8.43 7.5 Haghighipour et al. (2012)
HD 208487 0.08±0.01 1.1±0.09 8.2 7.2 Butler et al. (2006)
HD 208527 0.08±0.03 3.31±0.32 39.3 3.7 Lee et al. (2013)
HD 20868 0.08±0.06 0.78±0.07 1.7 4.7 Moutou et al. (2009)
HD 208897 0.21±0.15 1.66±0.19 18.13 7.6 Yılmaz et al. (2017)
HD 209262 a0.06±0.04 a1.02±0.04 b- 3.0 Bouchy et al. (2016)
HD 209458 0.03±0.02 1.07±0.09 20.54 7.4 Nowak et al. (2013)
HD 210277 0.18±0.02 0.98±0.08 3.8 9.1 Butler et al. (2006)
HD 210702 0.04±0.03 1.42±0.12 5.9 7.2 Sato et al. (2012)
HD 211847 -0.08±0.02 0.92±0.07 11.44 7.2 Sahlmann et al. (2011)
HD 212301 0.18±0.02 1.17±0.1 6.7 2.0 Lo Curto et al. (2006)
HD 212771 -0.14±0.03 1.38±0.11 5.8 2.3 Johnson et al. (2010c)
HD 213240 0.14±0.01 1.15±0.1 11.0 2.1 Santos et al. (2001)
HD 214823 0.17±0.02 1.39±0.11 21.1 9.8 Dı´az et al. (2016)
HD 215497 0.25±0.05 0.88±0.11 1.75 5.1 Lo Curto et al. (2010)
HD 216435 0.24±0.03 1.24±0.12 6.3 7.4 Butler et al. (2006)
HD 216437 0.24±0.02 1.17±0.11 7.2 3.8 Mayor et al. (2004)
HD 216536 -0.17±0.09 2.54±0.49 23.0 7.6 Niedzielski et al. (2015b)
HD 216770 0.24±0.04 0.95±0.07 7.8 2.3 Mayor et al. (2004)
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HD 217107 0.34±0.02 1.09±0.1 11.0 10.1 Wright et al. (2009a)
HD 217786 -0.14±0.01 1.02±0.08 2.5 4.2 Moutou et al. (2011)
HD 219077 -0.13±0.01 0.98±0.08 1.88 13.3 Marmier et al. (2013)
HD 219415 0.03±0.03 1.46±0.16 8.8 7.3 Gettel et al. (2012b)
HD 219828 0.18±0.01 1.17±0.1 11.4 14.2 Santos et al. (2016)
HD 220074 -0.06±0.09 1.05±0.3 57.4 3.7 Lee et al. (2013)
HD 220689 -0.01±0.02 1.03±0.08 6.08 12.1 Marmier et al. (2013)
HD 220773 0.11±0.03 1.15±0.11 6.57 9.1 Robertson et al. (2012a)
HD 220842 -0.17±0.02 1.04±0.09 4.5 0.3 He´brard et al. (2016)
HD 221287 0.04±0.02 1.13±0.1 8.5 3.1 Naef et al. (2007)
HD 221585 0.29±0.02 1.2±0.13 4.96 10.9 Dı´az et al. (2016)
HD 222076 0.16±0.03 1.5±0.18 5.9 6.4 Wittenmyer et al. (2017a)
HD 222155 -0.09±0.02 1.14±0.11 11.5 13.3 Boisse et al. (2012)
HD 222582 -0.01±0.01 0.99±0.08 3.9 7.6 Butler et al. (2006)
HD 224538 0.37±0.02 1.3±0.09 5.2 11.3 Jenkins et al. (2017)
HD 224693 0.28±0.02 1.29±0.13 4.07 1.5 Johnson et al. (2006a)
HD 22781 -0.37±0.12 0.72±0.03 8.36 3.7 Dı´az et al. (2012)
HD 23079 -0.12±0.01 0.99±0.08 4.8 6.7 Butler et al. (2006)
HD 23127 0.41±0.03 1.24±0.12 12.6 8.0 O’Toole et al. (2007)
HD 231701 0.04±0.02 1.16±0.1 5.9 3.0 Fischer et al. (2007)
HD 233604 -0.14±0.04 1.93±0.21 19.13 8.1 Nowak et al. (2013)
HD 23596 0.31±0.03 1.25±0.12 8.7 9.9 Wittenmyer et al. (2009)
HD 238914 -0.25±0.09 2.6±0.22 19.8 10.8 Adamo´w et al. (2018)
HD 240210 -0.14±0.03 3.21±0.61 38.9 4.5 Niedzielski et al. (2009b)
HD 240237 -0.24±0.06 3.84±0.79 36.0 5.3 Gettel et al. (2012a)
HD 24040 0.2±0.01 1.11±0.1 13.62 7.9 Feng et al. (2015)
HD 24064 -0.49±0.06 3.72±0.38 34.5 5.3 Lee et al. (2015)
HD 25171 -0.11±0.02 1.06±0.09 3.4 6.3 Moutou et al. (2011)
HD 2638 0.12±0.05 0.85±0.07 3.3 1.1 Moutou et al. (2005)
HD 27442 0.33±0.05 1.33±0.2 6.5 7.9 Butler et al. (2006)
HD 27631 -0.11±0.02 0.94±0.07 7.28 12.8 Marmier et al. (2013)
HD 27894 0.26±0.1 0.88±0.17 2.04 13.0 Trifonov et al. (2017)
HD 28185 0.21±0.02 1.0±0.08 9.5 8.1 Wittenmyer et al. (2009)
HD 28254 0.36±0.02 1.17±0.11 2.19 5.4 Naef et al. (2010)
HD 283668 -0.75±0.12 0.69±0.06 4.7 7.5 Wilson et al. (2016)
HD 285507 0.04±0.06 0.8±0.14 89.5 0.5 Quinn et al. (2014)
HD 28678 -0.21±0.02 1.67±0.16 6.1 3.5 Johnson et al. (2011b)
HD 29021 -0.24±0.02 0.86±0.06 3.93 4.4 Rey et al. (2017)
HD 290327 -0.14±0.01 0.87±0.06 1.6 5.4 Naef et al. (2010)
HD 2952 0.0±0.04 2.23±0.2 12.4 8.9 Sato et al. (2013b)
HD 29587 a-0.52±0.04 a0.85±0.04 720.0 14.3 Mazeh et al. (1996)
HD 30177 0.37±0.03 1.06±0.09 7.04 17.1 Wittenmyer et al. (2017b)
HD 30246 a0.05±0.04 a0.99±0.04 14.09 3.9 Dı´az et al. (2012)
HD 30339 a0.27±0.04 a1.12±0.04 9.41 0.6 Nidever et al. (2002)
HD 30501 a-0.03±0.04 a0.8±0.04 6.33 11.3 Sahlmann et al. (2011)
HD 30562 0.28±0.02 1.22±0.12 6.76 13.7 Marmier et al. (2013)
HD 30669 0.13±0.06 0.92±0.08 1.3 10.4 Moutou et al. (2015)
HD 30856 -0.14±0.02 1.57±0.17 5.2 3.5 Johnson et al. (2011b)
HD 31253 0.17±0.02 1.23±0.12 4.23 2.6 Meschiari et al. (2011)
37
Host-star [Fe/H] (dex) M∗ (M) σ (m/s) τ (years) Reference for σ and τ
HD 32518 -0.1±0.04 2.5±0.31 18.33 3.3 Do¨llinger et al. (2009b)
HD 3277 a-0.21±0.04 a0.86±0.04 5.38 10.4 Sahlmann et al. (2011)
HD 32963 0.09±0.02 1.01±0.08 2.64 16.0 Rowan et al. (2016)
HD 330075 0.05±0.03 0.82±0.06 2.0 0.6 Pepe et al. (2004)
HD 33142 0.03±0.03 1.46±0.18 8.3 3.5 Johnson et al. (2011b)
HD 33283 0.34±0.02 1.33±0.09 3.6 2.0 Johnson et al. (2006a)
HD 33564 -0.12±0.04 a1.24±0.04 6.7 1.1 Galland et al. (2005)
HD 33844 0.18±0.04 1.78±0.24 10.7 6.6 Wittenmyer et al. (2016a)
HD 34445 0.13±0.02 1.13±0.1 5.77 18.2 Vogt et al. (2017)
HD 35759 0.04±0.02 1.16±0.1 6.0 3.5 He´brard et al. (2016)
HD 37124 -0.43±0.01 0.82±0.05 4.03 13.2 Wright et al. (2011)
HD 37605 0.28±0.03 0.99±0.09 7.61 7.8 Wang et al. (2012)
HD 38283 -0.14±0.02 1.05±0.09 4.3 12.7 Tinney et al. (2011)
HD 38529 0.37±0.02 1.4±0.1 12.0 11.8 Wittenmyer et al. (2009)
HD 38801 0.25±0.03 1.22±0.14 3.13 3.1 Harakawa et al. (2010)
HD 39091 0.09±0.01 1.08±0.09 5.5 7.8 Butler et al. (2006)
HD 39392 0.32±0.03 1.33±0.09 10.0 2.2 Wilson et al. (2016)
HD 40956 0.14±0.05 1.78±0.17 21.1 5.0 Jeong et al. (2018)
HD 40979 0.21±0.05 1.24±0.15 20.3 9.8 Wittenmyer et al. (2009)
HD 41004 A 0.15±0.03 0.89±0.07 10.0 3.0 Zucker et al. (2004)
HD 41004 B 0.16±0.07 a0.82±0.04 600.0 3.0 Zucker et al. (2004)
HD 4113 0.2±0.04 1.01±0.08 8.4 8.0 Tamuz et al. (2008)
HD 42012 -0.09±0.08 0.85±0.06 20.07 12.1 Rey et al. (2017)
HD 4203 0.38±0.03 1.21±0.12 3.93 12.9 Kane et al. (2014)
HD 4208 -0.28±0.01 0.86±0.06 3.4 8.9 Butler et al. (2006)
HD 4313 0.05±0.03 1.42±0.19 3.7 2.5 Johnson et al. (2010c)
HD 43197 0.36±0.03 1.01±0.09 1.42 5.3 Naef et al. (2010)
HD 43691 0.32±0.03 1.32±0.09 10.0 2.3 da Silva et al. (2007)
HD 43848 0.22±0.06 0.89±0.02 7.16 4.1 Minniti et al. (2009)
HD 44219 0.04±0.01 1.07±0.09 2.39 5.4 Naef et al. (2010)
HD 45350 0.28±0.02 1.06±0.09 9.05 5.2 Endl et al. (2006)
HD 45364 -0.17±0.01 0.86±0.06 1.42 4.3 Correia et al. (2009)
HD 45652 0.29±0.07 0.96±0.11 8.9 1.3 Santos et al. (2008)
HD 47186 0.23±0.02 1.03±0.09 0.91 4.3 Bouchy et al. (2009)
HD 4732 0.07±0.03 1.51±0.14 7.09 7.8 Sato et al. (2013a)
HD 47366 0.0±0.03 1.67±0.15 14.7 7.4 Sato et al. (2016)
HD 4747 -0.21±0.02 0.81±0.05 6.47 13.1 Sahlmann et al. (2011)
HD 47536 -0.65±0.04 2.3±0.37 25.9 2.3 Setiawan et al. (2003)
HD 48265 0.36±0.02 1.37±0.13 5.14 4.4 Minniti et al. (2009)
HD 50499 0.34±0.01 1.23±0.12 4.78 8.4 Vogt et al. (2005)
HD 50554 0.01±0.04 1.07±0.1 12.0 8.0 Butler et al. (2006)
HD 51813 a0.01±0.04 a1.04±0.04 13.7 6.3 Wilson et al. (2016)
HD 52265 0.21±0.02 1.19±0.11 11.2 6.9 Wittenmyer et al. (2013)
HD 52756 a0.01±0.04 a0.8±0.04 7.72 10.1 Sahlmann et al. (2011)
HD 5319 0.02±0.03 1.5±0.15 7.18 9.8 Giguere et al. (2015)
HD 53680 -0.29±0.08 0.79±0.02 7.77 9.1 Sahlmann et al. (2011)
HD 5583 -0.35±0.03 1.84±0.18 69.5 8.8 Niedzielski et al. (2016a)
HD 5608 0.12±0.03 1.52±0.21 6.3 8.7 Sato et al. (2012)
HD 564 -0.2±0.05 0.94±0.07 2.9 11.0 Moutou et al. (2015)
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HD 56709 a0.0±0.04 a1.33±0.04 12.4 8.1 Wilson et al. (2016)
HD 5891 -0.38±0.04 2.11±0.23 28.4 3.8 Johnson et al. (2011b)
HD 59686 A 0.12±0.04 2.33±0.45 19.49 12.1 Ortiz et al. (2016)
HD 60532 -0.09±0.02 1.34±0.09 4.4 2.4 Desort et al. (2008)
HD 62509 0.09±0.04 1.95±0.24 20.6 8.0 Hatzes et al. (2006)
HD 63454 0.13±0.05 0.78±0.06 6.84 6.1 Kane et al. (2011)
HD 63765 -0.16±0.01 0.85±0.05 3.41 10.8 Se´gransan et al. (2011)
HD 6434 -0.53±0.04 0.88±0.06 10.6 4.1 Mayor et al. (2004)
HD 65216 -0.17±0.01 0.89±0.06 7.2 4.0 Wittenmyer et al. (2013)
HD 65430 a-0.04±0.04 a0.82±0.04 10.4 5.1 Nidever et al. (2002)
HD 66141 -0.42±0.03 3.05±0.42 38.8 7.1 Lee et al. (2012b)
HD 66428 0.25±0.02 1.07±0.09 3.14 13.0 Feng et al. (2015)
HD 6664 a-0.34±0.04 a0.95±0.04 7.0 4.3 Wilson et al. (2016)
HD 67087 0.25±0.04 1.37±0.1 11.8 9.4 Harakawa et al. (2015)
HD 6718 -0.07±0.01 0.94±0.07 1.79 5.6 Naef et al. (2010)
HD 68402 0.27±0.03 1.1±0.1 2.0 5.6 Jenkins et al. (2017)
HD 68988 0.34±0.05 1.16±0.12 13.0 6.0 Butler et al. (2006)
HD 70642 0.18±0.01 1.0±0.08 4.3 7.4 Butler et al. (2006)
HD 7199 0.28±0.03 0.96±0.08 2.63 7.1 Dumusque et al. (2011)
HD 72659 -0.02±0.01 1.09±0.09 4.2 12.4 Moutou et al. (2011)
HD 72892 0.15±0.02 1.03±0.08 2.2 4.1 Jenkins et al. (2017)
HD 72946 a0.11±0.04 a0.96±0.04 b- 3.0 Bouchy et al. (2016)
HD 73256 a0.19±0.04 a0.91±0.04 14.8 2.1 Udry et al. (2003)
HD 73267 0.05±0.02 0.89±0.06 1.7 4.3 Moutou et al. (2009)
HD 73526 0.26±0.02 1.13±0.1 6.76 14.3 Wittenmyer et al. (2014a)
HD 73534 0.16±0.04 1.21±0.25 3.36 4.8 Valenti et al. (2009)
HD 74014 0.26±0.01 1.0±0.03 6.29 11.3 Sahlmann et al. (2011)
HD 74156 0.13±0.02 1.19±0.11 11.03 15.9 Wittenmyer et al. (2009)
HD 7449 -0.11±0.01 1.0±0.08 3.81 11.1 Dumusque et al. (2011)
HD 75289 0.3±0.01 1.24±0.12 6.6 7.4 Butler et al. (2006)
HD 75784 0.24±0.06 1.34±0.17 4.63 10.1 Giguere et al. (2015)
HD 75898 0.3±0.02 1.26±0.12 5.48 3.1 Robinson et al. (2007)
HD 76920 -0.11±0.1 1.68±0.24 9.74 8.3 Wittenmyer et al. (2017c)
HD 77065 -0.51±0.1 0.74±0.05 5.1 28.5 Wilson et al. (2016)
HD 79498 0.23±0.02 1.07±0.09 5.13 7.3 Robertson et al. (2012a)
HD 80606 0.27±0.03 1.03±0.09 5.4 3.9 Butler et al. (2006)
HD 81040 -0.03±0.02 0.94±0.07 26.0 6.1 Sozzetti et al. (2006)
HD 81688 -0.21±0.02 2.11±0.16 24.0 5.3 Sato et al. (2008a)
HD 82886 -0.25±0.13 1.44±0.11 7.7 4.1 Johnson et al. (2011b)
HD 82943 0.26±0.01 1.13±0.1 7.13 12.4 Baluev & Beauge´ (2014)
HD 83443 0.34±0.03 0.99±0.08 9.0 4.0 Mayor et al. (2004)
HD 8535 0.04±0.01 1.12±0.1 2.49 6.1 Naef et al. (2010)
HD 8574 0.06±0.03 1.16±0.11 14.2 9.9 Wittenmyer et al. (2009)
HD 86081 0.22±0.02 1.24±0.12 3.2 0.2 Johnson et al. (2006a)
HD 86226 0.02±0.02 1.01±0.08 6.88 13.0 Marmier et al. (2013)
HD 86264 0.37±0.06 1.39±0.11 26.2 8.1 Fischer et al. (2009)
HD 8673 0.14±0.05 1.36±0.14 71.0 6.2 Hartmann et al. (2010)
HD 86950 0.04±0.1 2.23±0.33 6.1 7.1 Wittenmyer et al. (2017a)
HD 87646 A -0.17±0.08 1.06±0.11 312.0 6.8 Ma et al. (2016)
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HD 87883 0.02±0.03 0.79±0.06 9.2 10.5 Fischer et al. (2009)
HD 89307 -0.09±0.01 1.0±0.08 9.9 11.1 Fischer et al. (2009)
HD 89707 a-0.45±0.04 a0.98±0.04 11.63 9.0 Sahlmann et al. (2011)
HD 89744 0.3±0.03 1.36±0.09 16.4 14.2 Wittenmyer et al. (2019)
HD 9174 0.36±0.02 1.22±0.12 2.2 4.7 Jenkins et al. (2017)
HD 92320 a-0.16±0.04 a0.95±0.03 9.07 3.9 Dı´az et al. (2012)
HD 92788 0.27±0.02 1.06±0.09 62.73 9.1 Fischer et al. (2014)
HD 93083 0.08±0.04 0.83±0.07 2.0 1.0 Lovis et al. (2005)
HD 9446 0.09±0.05 0.99±0.09 15.1 2.3 He´brard et al. (2010b)
HD 95089 0.0±0.05 1.43±0.22 5.7 2.8 Johnson et al. (2010c)
HD 95872 0.26±0.04 0.92±0.08 7.9 11.2 Endl et al. (2016)
HD 96063 -0.2±0.02 1.33±0.1 5.4 3.8 Johnson et al. (2011b)
HD 96127 -0.29±0.05 3.66±1.03 50.0 5.0 Gettel et al. (2012a)
HD 96167 0.38±0.02 1.25±0.13 4.6 5.0 Peek et al. (2009)
HD 98219 0.05±0.05 1.24±0.2 3.6 4.1 Johnson et al. (2011b)
HD 98649 -0.03±0.02 0.97±0.07 6.64 9.4 Marmier et al. (2013)
HD 99109 0.3±0.04 0.94±0.08 6.3 7.1 Butler et al. (2006)
HD 99706 0.02±0.03 1.68±0.15 3.7 3.7 Johnson et al. (2011b)
HIP 103019 -0.3±0.06 0.7±0.04 3.57 2.3 Sahlmann et al. (2011)
HIP 105854 0.17±0.07 2.73±0.72 23.6 3.5 Jones et al. (2014)
HIP 107773 0.04±0.04 2.06±0.2 12.0 4.6 Jones et al. (2015b)
HIP 109384 -0.26±0.03 0.78±0.05 5.8 7.6 He´brard et al. (2016)
HIP 109600 -0.12±0.02 0.88±0.06 9.6 6.8 He´brard et al. (2016)
HIP 11915 -0.06±0.01 0.95±0.07 2.9 11.2 Bedell et al. (2015)
HIP 12961 0.22±0.09 0.54±0.05 3.9 6.1 Forveille et al. (2011)
HIP 14810 0.26±0.02 0.99±0.08 2.3 3.0 Wright et al. (2009b)
HIP 5158 0.22±0.12 0.84±0.16 2.47 5.2 Lo Curto et al. (2010)
HIP 57274 0.01±0.06 0.8±0.14 3.15 3.0 Fischer et al. (2012)
HIP 63242 -0.31±0.03 2.32±0.23 23.7 2.8 Jones et al. (2013)
HIP 65407 0.25±0.04 0.94±0.07 11.9 4.2 He´brard et al. (2016)
HIP 65891 0.12±0.03 1.98±0.24 9.3 4.7 Jones et al. (2015b)
HIP 67537 0.17±0.03 1.95±0.22 8.0 12.1 Jones et al. (2017)
HIP 67851 -0.01±0.03 1.6±0.18 8.9 11.0 Jones et al. (2015b)
HIP 75458 -0.13±0.13 1.09±0.34 14.0 5.1 Butler et al. (2006)
HIP 79431 0.22±0.2 0.38±0.05 3.9 0.5 Apps et al. (2010)
HIP 8541 -0.08±0.02 1.71±0.21 9.1 2.9 Jones et al. (2016)
HIP 91258 0.23±0.05 0.94±0.08 5.97 0.4 Moutou et al. (2014)
HIP 97233 0.27±0.04 1.61±0.2 10.1 4.2 Jones et al. (2015a)
HR 810 0.19±0.02 1.16±0.1 19.0 6.7 Butler et al. (2006)
KELT-4 A -0.02±0.06 1.31±0.12 7.48 1.4 Eastman et al. (2016)
KELT-6 -0.22±0.06 1.15±0.12 9.5 3.2 Damasso et al. (2015)
Kepler-424 0.42±0.04 1.04±0.1 8.0 1.8 Endl et al. (2014)
Kepler-432 0.07±0.04 1.38±0.13 20.0 3.2 Quinn et al. (2015)
Kepler-454 0.28±0.04 1.1±0.11 2.5 4.3 Gettel et al. (2016)
Kepler-48 0.26±0.04 0.88±0.06 4.55 3.1 Marcy et al. (2014)
Kepler-68 0.15±0.04 1.09±0.1 b- 2.3 Gilliland et al. (2013)
Kepler-88 0.27±0.04 0.96±0.08 b- b- -
Kepler-94 0.32±0.04 0.78±0.05 2.91 2.2 Marcy et al. (2014)
NGC 2423 3 -0.08±0.05 2.85±0.52 18.3 4.2 Lovis & Mayor (2007)
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NGC 4349 127 -0.25±0.06 4.0±0.77 12.6 2.1 Lovis & Mayor (2007)
Pr 0201 0.19±0.04 1.23±0.04 b- 0.2 Quinn et al. (2012)
Pr 0211 0.19±0.04 0.87±0.06 33.0 3.2 Malavolta et al. (2016)
SAND364 -0.04±0.06 2.65±0.5 15.93 11.2 Brucalassi et al. (2017)
TYC 3318-01333-1 -0.06±0.06 1.71±0.12 3.61 9.6 Adamo´w et al. (2018)
TYC 4282-605-1 -0.07±0.16 3.03±0.57 23.02 3.3 Gonza´lez-A´lvarez et al. (2017)
TYC+1422-614-1 -0.07±0.03 1.88±0.22 18.94 10.0 Niedzielski et al. (2015a)
TYC-3667-1280-1 -0.08±0.05 1.71±0.16 28.3 7.8 Niedzielski et al. (2016b)
WASP-41 0.06±0.02 0.9±0.06 b- b- -
WASP-47 0.36±0.05 1.08±0.12 10.6 5.3 Neveu-VanMalle et al. (2016)
WASP-81 -0.33±0.03 0.93±0.07 b- b- -
WASP-94 B 0.33±0.02 1.22±0.11 7.16 1.7 Neveu-VanMalle et al. (2014)
XO-2S 0.32±0.08 0.93±0.08 3.1 1.1 Desidera et al. (2014)
Xi Aql -0.27±0.04 2.23±0.26 22.3 3.2 Sato et al. (2008a)
YBP1194 0.0±0.02 1.04±0.09 11.55 6.8 Brucalassi et al. (2017)
YBP1514 0.09±0.02 1.24±0.15 14.24 5.1 Brucalassi et al. (2017)
YBP401 0.04±0.03 1.13±0.1 12.31 6.8 Brucalassi et al. (2017)
alf Ari -0.16±0.03 2.21±0.43 17.8 9.2 Lee et al. (2011)
beta Cnc -0.1±0.03 3.14±0.3 47.2 9.5 Lee et al. (2014a)
beta Umi -0.27±0.07 3.88±0.38 40.5 8.0 Lee et al. (2014a)
eps CrB -0.22±0.03 3.24±0.46 25.0 6.8 Lee et al. (2012a)
eps Eridani -0.15±0.03 0.77±0.04 12.0 16.3 Butler et al. (2006)
eps Tau 0.17±0.06 2.49±0.36 9.9 2.6 Sato et al. (2007)
eta Cet 0.15±0.05 2.25±0.45 16.3 13.0 Trifonov et al. (2014)
gamma 1 Leo -0.47±0.03 3.7±0.44 43.0 6.0 Han et al. (2010)
gamma Cephei 0.13±0.06 1.62±0.37 17.4 14.4 Hatzes et al. (2003)
gamma Lib -0.3±0.03 2.25±0.17 16.41 14.3 Takarada et al. (2018)
kappa CrB 0.11±0.03 1.56±0.17 4.8 9.2 Sato et al. (2012)
ksi Aql -0.27±0.04 2.23±0.26 22.3 3.2 Sato et al. (2008a)
mu Ara 0.3±0.02 1.16±0.1 6.01 7.1 Pepe et al. (2007)
mu Leo 0.25±0.06 2.27±0.54 14.2 9.5 Lee et al. (2014a)
nu Oph 0.14±0.05 2.34±0.3 7.8 9.6 Sato et al. (2012)
ome Ser -0.11±0.03 2.2±0.18 17.0 11.9 Sato et al. (2013b)
omi CrB -0.23±0.03 2.11±0.28 16.4 9.6 Sato et al. (2012)
omi UMa -0.01±0.05 1.63±0.14 7.6 7.2 Sato et al. (2012)
sig Per -0.21±0.06 3.36±0.33 33.7 10.1 Lee et al. (2014b)
tau Boo 0.4±0.06 1.38±0.1 62.0 14.9 Butler et al. (2006)
ups And 0.13±0.08 1.26±0.15 13.76 20.2 Curiel et al. (2011)
aThe host-star metallicity was calibrated based on linear regression derived from the host-star metallicity correlations between
the SWEET-Cat and Geneva-Copenhagen catalogs.
bThe accuracy and duration of the radial velocity measurement for the sample were not used for constructing the detection
probabilities for a companion as derived from the radial-velocity measurements.
